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WHOOPING-COTJGH. 



THORACIC COMPLICATIONS. 

The thoracic are Ihe most frequent complications 
of whooping-cough. and are of peculiar importance 
by reason of their gravity. 

Before proceeding to study the conseqiiences of 
an intlainmalory condition of the ihoracic organs, it 
13 proper to say that somelimes, in the absence of 
any appreciable comphcation, an inicnse whooping- 
cough causes death by the very difficulty of respira- 
tton and by disturbances of hsematosis. The fatal 
leTmJnation is then due to progre5sive asphysia, no 
lcsion of the ihoracic organs being produced. 

Death from asphyiia is observed in very intense 
whooping-cough whcn the paroxysms are incessant 
and will not permit adequate respiration. In ordi- 
naryattacits of the disease, asphyiia threalens during 
ihe paroxysms when normal respiration ts suspcnded; 
bui ihe paroxysms oncc ended, respiration is restored ; 
hxmatosis, momentarily interrupted, may proceed, for 
its arrest is intermittent and brief. It is quite differ- 
ent when the paroxysms are abnormally prolonged 
and repeated: hfematosis can no longer proceed as 
nnder normai condilions; the dyspncea is continued; 
and the child, becoming gradually en(eebled, suc- 
cumbs wilh all the symptoms of progressive asphyxia, 
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though there be no complication due to an organic 
alteration of the respiratory apparatus. 

This mode of termination in grave whooping- 
cough, indicated by Guĕneau de Mussy, is rare. 
Most commonly the asphyxia is caused by a morbid 
modiiication constituting a veritable complication. 

Bronchitis, — Bronchitis is one of the ordinary 
elements of whooping-cough. Catarrhal inAammation 
of the bronchi always exists during the first period, 
and generally attends the malady to its conclusion. 
Frequently the symptoms of bronchitis are alone ap- 
preciable. 

During the second period, complete absence of 
bronchitis is rarely observed, the latter commonly 
manifesting itself to auscultation by snoring and 
sibilant rales. Bronchitis, accordingly, accompanies 
whooping-cough during a great part of its evolution 
and cannot, indeed, be considered as a complication 
save when of abnormal intensity; it then exaggerates 
the bronchial secretion and thus augments the number 
of paroxysms. 

Intense bronchitis is recognized by auscultation 
of the chest. Continual snoring and sibilant rales are 
heard in great number, if the large bronchi are alone 
invaded; subcrepitant riles, if the inAammation has 
extended to the lesser bronchi. Intense bronchitis 
often produces elevation of the temperature and more 
or less marked dyspncea, in accordance with its 
gravity and extent. 
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Bronchitis, commonly without serious prognnsrsi" 
must be watched, for at any time ii may be followed 
by broncho-pneumonia. 

In most instances the bronchitis of whooping- 
cough is limited to the large and medium bronchi. 
In some rare cases, and particularly in certain epi- 
demics, it gains access to the lesser bronchi and ihus 
gives rise to a suffocative catarrh. The bronchitis 
then assumes an estreme gravity and rapidly carries 
off the patients, who succumb after presenting the 
classic symptoms of capillary bronchitis. 

Bronchitis, as a complication of whooping-cough, 
sometimes supervenes without appreciable cause, 
being apparently due to the infection. Most fre- 
quently it is caused by an accidenlal circumstance 
such as a premature venture out of doors, or a chill. 

Broneh^-pneumpnia. — This is the most formidable 
complication of whooping-cough. Its frequency has 
been the subject of difterent estimates by writers, 
varying widely according to the epideraics and the 
scene of its action, and depending principally on the 
gravity of the disease. Rare and even exceptional 
in whooping-cough of slight intensity, broncho- 
pneumonia is frequent where the paroxysms are vio- 
lent and repeated. The surroundings are of prime 
importance, Broncho-pneumonia is rare in urban 
practice; it is frequent in the hospitals, where it 
sometimes rages epidemicaily in the halls where the 
whoDping-cough subjects are isolated. When it rav- 
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ages a community where whooping-cough prevails, i 
is particularly formidable, for it may seizc upon chil- ■ 
drenwhose mild form of whooping-cough wouldseem J 
to promise immunity against this complicalion 
then assumes the manner of a contagious malady^J 
and may be compared to Ihe broncho-pneumonia J 
which supervenes as a complication of measles. 

Generally speaking, broncho-pneumonia ensueSA 
as a compiication in one-fifth the total number ofl 
whooping-cough casesof whatever inteusity (JofEroy),r 
In a review of 431 cases of whooping-cough, 
Roger cites 68 cases of pneumonia and broncho- 1 
pneumonia. Of these 68 cases, 51 resulted tatally, 

Certain secondary causes favor the development 1 
of broncho-pncumooia: 

Agc, tirst. The younger the chiid, the more fre-| 
quent the broncho-pneumonia, being extremely sol 
among chJldren aE the breast. Up to the age of two ■ 
years it is still frequent — in such degree that in chiU 
dren of less than two years the appearance of broncho- 
pneumonia may be apprehended, even though the 
whooping-cough be one of sHght intensity (Ues- 
ruelles, Damaschino). 

Cold and humid seasona play a certain part in 1 
favoring the appearance of hrotichitis i /rigere, which, 
at a given moment, may be complicated with broncho- 
pneumonia. 

Its development is not inHuenced by tempera- 
ment, although certain writers declare it more fre- 
quent in feeble childrcn. 



I 



Pripr thoracic affections predispose to broncho- 
pneumonia, Thesame tstrucot iiUcrcurrent iiitcctious 
maladies, especially of measles. When whooping- 
cough is complicated with measles, broncho-pneumonia 
is almost invariably mortal (H. Roger), 

The inAuence of cold, regarded as inconlestable 
by ancient authors, seems doubtful. The cold does 
not seem lo act save in favoring the bronchitis which 
may be finally complicated with lobular pneumonia. 

At whal period of whooping-coogh does broncho- 
pneumiinia (Ievelop? It is uxceptional during the 
first period, not being then observed save occasion- 
a!ly among new-born infants. It is almost always 
observed during the second period when the parox- 
ysms are in full development. During this period, 
also, its frequancy varies according to the age of the 
malady. Rare during the first week, it is specially 
frequent during the second and third weeks. Later 
on it becomes much less frequent, and is altogether 
exceptional during the last period, whcn it occurs 
only by accidcnt— if another infeciious malady supcr- 
vene, notably measles. 

The dibiil o( broncho-pneumonia is most com- 
monly insidious, and its appearance is marked by two 
principal symptoms: fever and dyspncea. 

The fever is generally inlense from the outBct. 
The temperature, but slightly elevated in uncompli- 
cated whooping-cough, rises considerably from the 
iUfiu/ ol broncho-pneumonia, the thermomcter rcgi*- 
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lenng 39° to 40° C. anti severa! tenths. The pulse, 
already accelerated in typical whooping-cough, be- 
comes extremely rapid. It is not rare to count 140 
or 150 pulsations from thu outset. At the same time 
the skin is hot and dry. The visage is red and ani- 
mated. The cheelcbones are red or violet. 

Dyspncea prevails from the first days, revealjng 
itself by movement of ihe nostriis — a well known and 
important indication of thoracic complication in the 
diseases of childhood. The movement nf the nostrils 
sometimes rcnders it possible, ere any examination is 
made, lo diagnose the existence of a broncho-pneu- 
monia at its JSui, and it suggests the possibility of 
this complication when the pulmonary lcsions, still 
central, are not perceptible to stethoscopic examina- 
tion, 

Dyspncea manifests itself also by an augmented 
number of respirations — always considerable, — by 
distension of the veins of the neck, by ihe substernat 
and supersternal inspiratory sounds, by the purple 
color of the face. 

The cough assumes specia! charactcristics. Thc 
Hippocratic asiom, " Febris spasmos solvit," applied 
by Trousseau to the fever of broncho-pneumonia 
complicating whooping-cough, is not absolutely true 
of the cough and the paroxysms. And yet, if the 
supervention of a broncho-pneumonia does not sup- 
press the paroxysms, it modifies their charactcristic 
features; while remaining as frequent, they become 




leBSYiolent. The cough grows dull and smolhered. 

The whistling or sibilant access loses its peculiarities, 
often ceasing to be even perceptible (Rilliet and 
Barthe^). The returning crises are briefer and less 
numerous. At the outset the paroKysm is still fol- 
lowcd byexpectDratLDLi; andin proportion to the want 
of vital power produced by the broncho-pneumonia 
the ejection of espectorated matters grows even more 
difficult. Subsequently expectoration diminishes and 
may even cease completely. 

At the :Nbut of broncho-pneumonia physical ex- 
amination of the chest yieldslittle usefiil inforraatiDn. 
Later on, by percussion we may perceive the exist- 
ence of dull zones, and, by auscultaCion, of subcrepi- 
tant raies and souiHe. The broncho-pneumonia of 
whooping-cough has no other special physical signs 
beyond those observed in any broncho-pneumonia. 

Its evolution as a coraplication of whooping- 
cough is generally rapid. Dyspncea progrcsses 
steadily to a fatal termination, which is the commoa 
consequence of broncho-pneumonia in whooping- 
cough. Death, generally specdy, supervenes after a 
few days, 

At timea, however, cure may be effected wheo 
the lesions have been purely congeslive and charac- 
terizcd as such by their mobility as rcvealcd on steth- 
oscopic examination. 

The broncho-pneumonia of whooping-cough may 
be prolonged and become' chronic. After an acute 
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phase of several days, marked by fever and dyspnoea, 
the temperature falls; convalescence promises to be- 
gin; but, after a brief remission, the evening tempera- 
ture again rises, dyspnoea reappears, and presently 
are manifested the clinical symptoms of chronic 
broncho-pneumonia. 

The chronic broncho-pneumonia of whooping- 
cough is most frequently attended with a considerable 
dilatation of the bronchi, imparting to it a special 
aspect, and producing veritable cavities or vomicas, 
with expectoration of a gangrenous odor. The gen- 
eral condition recalls that of tuberculosis. The 
emaciated children, profoundly cachectic, present 
continued dyspnoea. Fever prevails every evening. 

Death is the termination of chronic broncho- 
pneumonia, and generally ensues after several months 
of cachexia. 

When this complication assumes a chronic form, 
whooping-cough ceases to manifest itself by its 
habitual signs. The paroxysms disappear. The 
cough persists and is then related to the lesions of 
the dilated bronchi, not to the whooping-cough. 

The expectoration accompanying this cough dif- 
fers from that following the paroxysms, being formed 
of purulent matter of gangrenous odor; in this matter 
little plugs of mucus are found, similar to those de- 
scribed by Dietrich. 

The bronchopneumonia of whooping-cough is 
comparable, from an anatomical point of view, to 
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the other vaneties of broncho-pneutnonia. Al! the 
anatomical forras of broncho-pntiimonia may bc ob- 
serycd, the most frequent being Ihe spleno-pncimionic 
form as describpd in Joffroy's thcsis. 

Kromayer, who studied tbe aiiatomical condition 
of three children, dcad of lobular pneumonia as a re- 
suUof whooping-cough, bas described aome interest- 
ing microscopical altcratinns, Twoorders of lcsions, 
hc statcs, may be observed. In the (irst group the 
pulmonary a1veoli contain round celJs and detached 
epithelia! cells; small quantitics of blood and iibrin 
are tbcre found; the alvcolar spaces are enlarged; 
the connective tissue surrounding the bronchi is 
sbghtly modified and presunts only rare leucocytes. 
In the second group the altcraiions are morc in- 
teresting and explain the frequent passagc of this 
broncho-pncumonia into a chronic state, as also the 
dilatation of the bronchi and the pulmonary cirrhosis 
rcsutting there(rom. In these hroncho-pneumonias 
we sce surroundirig the foci an aliundant proliferation 
of pcri-bronchial and pcri-vascular conncctive tissue. 
The walls of the alveolar ducts are thickencd. In ad- 
dition to this intcrstitial prolifcration ot thc connective 
tisBue, the cndothclial ccUs of the alveoli are multl- 
plied, become cubic and form circular or tubular trains. 
The supra- and intra-lobular bronchi are Rlled with 
cylindrical cpithelial cells, with lcucocyles and prod- 
ucts of alveo1ar secretion. 

The foci of broncho-pneumonia in Hic sccond 
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~ group are more numerous. Kromayer considers them 

as characteristic of this variety. 

The analogy exi5ting between the broncho-pneu- 
monia of whooping-cough and the other yarieties of 
secondary broncho-pneumonia, anatomically as well 
as clinically, warrants the supposition that it is due to 
Ihe same pathogenic micro-organism, that 1s, to the 
streptococcus whose preponderating rflle in the patho- 
geny of the broncho-pneumonia of infectious maladies 
has been demonstrated by Mosny. It cannot be 
ascribed to the microbe held to be pathogenic of 
whooping-cough by Afanassiew and Wendt, for these 
authors have not found the baciilus lussis convulsiva in 
the pulmonary lesions. 

Like the other broncho-pneumonias of mfectious 
maladies, that of whooping-cough is secondary and 
due to superadded infection. Ii seems to be condi- 
tioned by the streptococcus, whether this microbe 
proceed from the mouth or the first air-passages 
where it may exist amid normal conditions (Von 
Besser), or whether it be derived from the external 
air where it may be held in suspension, as dem- 
onstrated by the experiments of Straus and Wurt2. 
The presence of the streptococcus in the espired air 
accounts for the frequency of broncho-pneumonia in 
hospilal wards, where it often rages epidemically. 

Whooping-cough prepares the organism for infec- 
tioo from the streptococcus. The secondary infection, 
according to Mosny, may be explained in several waysi 
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Ty chemical action, ihe primary infection modifying 
the norma! acid reaction of the lung; by physiological 
action, the primary infection impeding the phagocytic 
function of the cells of pulmonary epithelium and of 
the leucocytes; by mechanica! action in modifying 
the broncho-puimonary epithelium and promoting 
thc invasion of the organism by the streptococcus. 

Such invasion of the lungs is the principal cause 
of ihe broncho-pneumonias of whooping-cough. In 
rare cases other micro-organisms intervene, which 
seera to play a rflle in the development of this com- 
piication, or at least of some of its varieties. In 
threc caaes of broncho-pneumonia, developed during 
whooping-cough, anci followed by cure, Haushalter 
established, during the evolution of the puimonary 
complicalion, the presence of the^'//i^ifi^streptococcus 
in the patient's blood. This microbe has yielded vir- 
ulent cultures which, injccted into ihe circulation of 
rabbils, have determined fatal broncho-pneumonia. 

The broncho-pneumonia of whooping cough may 
produce a series of secondary complications which are 
rather conditioned by the pulmonary complication 
ihan by the primary infectious malady. They have 
no fealures peculiar to whooping-cough, In this con- 
nection we have before meniioned the chronic dilata- 
tion of the bronchi, which is an ordinary conseguence 
of chronic broncho-pneumonia. 

Aaite ililatation of thc brmuhi is quite frequent in 
whooping-cough, It is conditioned by the concomi- 



tant bronchitis, and is not of great importance ft 
prognostic point of view. It is not characterized by 
special stethoscopic signs, and is often one of the 
revelations of an autopsy. Acute bronchial diialation 
is commonly generalized. 

Emphysema is frequent in whooping-cough. Its 
presence is readily explained in this malady where ihe 
shock of the cough exhibits a vio!ence rarely eKisting 
in the other affections of the respiratory passages. 
Two forras are observed: alveolar and interlobular 
emphysema. 

Alreolar emphyiema exist5 in acute form in most 
whooping-cough patients, and is aimost uniformiy re- 
vealed by autopsy. According to H. Roger, it disap- 
pears after cure of the infectious malady. Trousseau 
claims that it may persist and iinally assume the 
form of constitutiona! emphysema. 

Inierlebular emphysema is rauch more serious. If 
may be limited to the lungs or may become general— 
may gain the cellular tissue of the mediastinuni, and 
manifest itself in the cervical region by the presencp 
of gaseous, sonorous tumors whose contenls may be 
emptied by gentle pressure, causing access of air into 
the cellular tissue. This emphysema is observed only 
in grave whooping-cough. Yorthrup has seen it ac- 
company pulmonary abscess in an infant two months 
old. 

With this purely mechanical lesion we may asso- 
ciate pneumothorax, observed by H. Roger; the 
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mode of its deveIopment was almost latenl. The 
effusion of air into the pleura was slowly absorbed 
without causing liquid effusion. The patient was 
curcd. 

Hernia of the lung waa rcportcd by Adler !□ an 
infant, occurring at the level of the nipple-line and at 
ihe height of the slxth rib, where it appcared like a 
lumor of ihe size of a plum. This tumor evidently 
consisted of a pneumocele; tluctuated; was sonorous; 
and varied in volume during the respiratory niove- 
ments. It was susceptiblc of complete reduction and 
gave rise lo a crepiiant murmur. Auscuitation of the 
tumor revealed thc vesicular sound. 

PUiirisy is very rare in whooping-cough, and 
when it does occur it is most commonly thc cause of 
a broncho-pneumonia. It has bcen observed, though 
rarely, during convalescence from whooping-cough^ 
independently of any pre-existing pulmonary compli- 

Pleurisy, as observcd in whooping-cough, is 
serous or sero-purulent. 

Pericarditis has becn reported by Racchi, who- 
obseryed one case of sero-iibrinous pericarditis in 
the course of a wliooping-cough compHcated wilh 
broncho-pneumonia. The sero-fibrinous liquid con- 
laincd in the pericardial cavity was injcctcd into- 
three rabbils and determined a convulsive cough in 
these animals, and they infectcd othcrs in ncighboring 
cagcs. Autopsy performed on sevcral showcd peri- 
carditis. 



LARYNGEAL COMPUCATIONS. 

Catarrhal laryngitis is frequent in whooping- 
cough, often accompanying the bronchitis. Rare at 
the cUbut^ it is mostly observed during the period of 
maturity. It is seldom intense, and commonly pro- 
duces only a transient hoarseness. Several authors, 
struck with the frequency of the congestive and catar- 
rhal alterations of the subglottic region, of the vesti- 
bule and of the vocal cords, observed on autopsy, have 
ascribed an important rdle to the laryngitis in the 
production of the paroxysms. This rdle is, however, 
dubious, for the alterations in the larynx, though fre- 
quent, are not constant. In several rare cases, re- 
ported and studied by R. Blache, the laryngitis of 
whooping-cough was accompanied with serous iniiltra- 
tion of the cellular tissue of the subglottic region, and 
gave rise to grave accidents of glottic oedema. 

Laryngeal vertigo has been twice observed by 
Thermes in aged sufferers from whooping-cough. 

Of all laryngeal complications which may be 
observed in the course of whooping-cough, the most 
serious is glottic spasm. This formidable accident 
has been studied by Du Castel, who has published 
seven observations concerning it. Its essential feature 
is the absence of the sudden and sibilant inspiration. 
The spasms of cough occur as in the paroxysms of 
ordinary whooping-cough; but the inspiration which 
commonly prevents asphyxia is absent in these suffer- 
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ers, and suspension of inspiration is the cause of 
asphyxia. 

The accesses of suffocation due to spasm of the 
glottis, commonly supervene in the paroxysms of 
coiigh, but they may ensue indepcndcntly of any 
convu!sive cough (Du Castel). 

Glottic spasm may produce rapid and almost 
sudden dcath, and to this accidcnt are due almost all 
the cases of sudden death observed in whooping- 
cough. 

In a certain number of cases the accidents are 
less grave, tiien constituting an attenuated form of 
glottic spasm. In this form, after a momcntary 
arrest, respiration is resumed, and the rcturn to life 
is announced by several deep and convuIsive sibilant 
inspirations. 

Autopsy performed on children who have suc- 
cumbed to spasm of the glottis revea!s the existence 
of a very pronounced emphysema, at once vesicular 
and inlerlobular, and a state of the lungs correspond- 
ing to the asphyxia. The pjeuraj ecchymoses de- 
scribed by Tardieu are frequent. 

The sudden death which has been at timcs at- 
tributed to excessive bronchial secretion, and at 
times to pulmonary erabolism, is due in the immense 
raajority of cases to the accidents produced by gloitic 
spasm. There is spasm of the constrictor muscles of 
the glottis, with persistent contraction of the cxpira- 
tory muscles. 
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NERVOUS COMPUCATIONS. 

The most frequent, and at the same time the 
most serious, of the nervous complications of whoop- 
ing-cough, are presented in the form of accesses of 
eclampsia. The frequency of the latter in the acute 
diseases of childhood is well known. This nervous 
complication is, then, readily explained in whooping- 
cough, where the spasmodic element plays a rdle of 
the utmost importance. 

Glottic spasm, due to an internal convulsion of 
the inspiratory muscles and of the constrictor muscles 
of the glottis, is a variety of internal eclampsia. True 
eclampsia manifests itself by external convulsions. It 
attacks particularly very young children— those who 
have not yet passed their third year — and is observed 
almost exclusively in grave cases of whooping-cough. 
This complication is quite rare. In 431 cases of 
whooping-cough, H. Roger observed it only fifteen 
times. 

Eclampsia occurs under two conditions. Most 
commonly it supervenes when whooping-cough is 
complicated with a broncho-pneumonia. It then 
marks the dibut of the latter. More rarely, it super- 
venes in the absence of any thoracic complication. 

According to Rilliet and Barthez, the convulsions 
are preceded by several premonitory phenomena, con- 
sisting of nervous agitation and drowsiness. They 
are sometimes announced by cephalalgia (Abercrom- 
bie), or may make their d^but suddenly. 




The convulsions ordinarily make their appear- 
ance during a violent paroxysra. Sometimes, but 
rarely, ihey begin in an interval between paroxysms. 
The sudden iii'l>ut without precursory signs takes 
place only when the convulsions are related to a pul- 
monary coniplication. 

The convulsions are partial or general. When 
partial they consist in lonic and clonic convulsions of 
ihe muscles of the face or of the members. When 
general they extend to all the muscles of the body. 
During the crisis intelligence is momentarjly sus- 
pended; insensibility is complete. In ordinary cases, 
ihe convulsions, at first tonic, become clonic in a sec- 
ond phase. The iirst crisis may be terminated by 
dealh. most frectuenlly causcd byglottic spasm (inter- 
nal convulsion) accompanying the esienial convuI- 
sions. When, as is the rule, the first accesses do not 
prove faial, ihe convulsions are followed by a phase 
of coma. Presently new con^ulsions take place, 
alternating with the coma. Thia state of excitation 
and nervous depression generally ends in death In a 
short space of time (one, two or three days). Chil- 
dren generally succumb during the twenty-four hours 
following the appearance of the iirst crisis (Rilliet 
and Barthez). 

The immediate eScct of the convulsions is to 
produce certain modiAcations of the cough. The 
paroxysms are not suppressed, but become less fre- 
quent. The expiratory spasms are less loud and 
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numerous. The whistling inspiration ceases to occur. 

The convulsions are of extreme gravity in whoop- 
ing-cough. When they accompany a pulmonary com- 
plication such as broncho-pneumonia, they inevitably 
end in early death. Supervening independently of 
any complication, the prognosis still remains of the 
utmost gravity. Six timcs out of seven they cause 
death (Rilliet and Barthez). When they do not kill 
through spasm of the glottis, they kill by the cerebral 
hyperaemia, evident signs of which are revealed by 
autopsy. 

Eclampsia is due to congestive lesions of the 
brain, which leave behind traces appreciable with 
dif!iculty on anatomical examination. It is not con- 
ditioned by organic lcsions such as haemorrhage or 
softening. When whooping-cough determines organic 
lesions of the cerebrum, they manifest themselves by 
the ordinary symptoms of lesions with foci, particularly 
by hemiplegia (cases of West and Radcliffe Croker; 
cases of right hemiplegia with paralysis of the left 
oculo-motor and transient hemianopsia, observed by 
Silex). 

With respect to the peripheral nervous system, 
Moussous and Moebius have reported acute paralyses 
during convalescence from whooping-cough. These 
acute paralyses are conditioned by a generalized acute 
polyneuritis. 

Moebius* case was that of a child three years old 
in whom the paralysis made its d^but six weeks after 
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the bcginning of the whooping-cough. The paralysis 
was characteriied by ditticulty in walking and in 
maintaining a sitting posture. As in paralyses due 
to peripherai neuritis, the rotular reflexes were abol- 
ished. The paralysis extends to the rauscles of the 
upper menibers and those of the neck. The sphinc- 
ters remain normal. There is no muscular atrophy, 
Improvement was rapid; three weeks atter thc dt%ut 
of the accidents every trace of paraiysis had disap- 
pcared, biit the tendinous ref!exes still remained ab- 
sent — these reappeared after the lapse of anotber 
month. 

Orgaiis of Sense. — Amaurosis has been likewise 
observed by Alexander, as a consequence of whoop- 
ing-cough. In his first case — that of a child three 
years old, terminating falally — complete blindness 
supervened without externa] lesion of the eye. On 
examination witb the ophthalmoscope a slight dilata- 
tion of the central vein of the retina was observed. 
Shortly after thc inception of blindness, cerebral 
symptoms, with convulsions of ihe right members, 
developed, and carried off the child at the end of fif- 
teen days. 

In a second case, after several precursory symp- 
toms, consisting of chronic headache and dimness of 
vision, a girl twelve years old, suffering from whoop- 
ing-cough, bccame completely blind. In this case the 
pupils were dilated, immohile, and no longer reacled 
under the inHuence of light. Alexander determined 
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the existence of a double optical neuritis with slight 
swelling of the two papillae, whose contours had lost 
their distinctness. After several days, vision and 
optical neuritis progressively improved, and the pupils 
again reacted to light. Nevertheless, in publishing 
his observations, Alexander did not venture to assert 
definitive cure. 

Alexander explains the supervention of blindness 
in the first case by a localized cerebral oedema be- 
tween the quadrigeminal tubercles and the occipital 
region; in the second case he attributes it to a de- 
scending optical neuritis following a meningitis of the 
base, which is stated to have been cured. 

Acute and transitory blindness has been reported 
by Jacoby. 

Whooping-cough may produce deafness by a 
double mechanism (Falls). Sometimes the deafness 
supervenes af ter recovery f rom the whooping-cough. It 
is unilateral or double. The external and the middle 
ear enjoy an indemnity from any appreciable altera- 
tion. The deafness is then the consequence of an 
affection of the labyrinth (Falls). In another series 
of cases suppurating otitis media prevails, which may 
finally become complicated with lesions of the inter- 
nal ear. 

In terminating this review of the nervous com- 
plications of whooping-cough, we should not overlook 
its inAuence on the subsequent development of a cer- 
tain number of nervous diseases supervening long 
after recovery from the original malady. 
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The labors of Pierre Marie on the pathogeny of 
several affections of the nervous system have revealed 
the rdle played by prior infection in the development 
of these diseases. He maintains that insular sclero- 
sis, epilepsy, and cerebral sclerosis are often the con- 
sequence of the infectious maladies of infancy. 

Whooping-cough is often revealed in the antece- 
dents of the patient suffering from these nervous 
affections. There is accordingly good ground for 
taking into account its pathogenic indiience on their 
development. 
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COMPLICATIONS 0F THE MOUTH. 

Ulceration of the frenum of the tongue may be 
the occasion of severe complications during the sec- 
ondary infections. In permanent contact with numer- 
ous microbes of the mouth this ulceration may be 
infected by them, and such is the pathogeny of ulcer- 
ous stomatitis, simple or accompanied with alveolar 
osteitis. At times the ulceration serves as a portal 
for the admission of saprophytes, producing gangrene 
of the mouth, which has been repeatedly observed 
during the course of, or convalescence from, whoop- 
ing-cough. Most commonly these diverse buccal 
complications are conditioned by the existence of an 
ulceration of the frenum of the tongue, but this ulcer- 
ation is not indispensable. An aphthous stomatitis 
may develop during whooping-cough when there is 
no ulceration of the frenum, and may cause ulcerous- 
stomatitis or gangrene of the mouth. 

The habitual facial congestion and the mechani- 
cal embarrassment of the venous circulation greatly 
promote the production of these complications. 



SECONDARY INFECTIONS. 

Among thc complications of whooping-cough 
which we have now studied, many are due to second- 
ary infections. To cite ouly the most frequent and 
serious, broncho-pneumonia seems to be manifestly 
conditioned by a superadded infection. 

The secondary intections which remacn to be 
treated are purely accidental and are not peculiar to 
whooping-cough. The most important is luberculosis 
in any one of its forms. 

Unitormly tuberculosis has been reported as pre- 
YaiJing during or after the whooping-cough, and has 
been considered as one of its frequent complications; 
but the pathogenic role of whooping-cough long re- 
mained uncertain and variuusly interpreled. It is now 
admitted that tuberculosis is always the result of a 
secondary infection — the consequence of a subseijuent 
contagion. In the children's hospitals where the 
whooping-cough patients are surrounded by tuber- 
culous subjects, the possibility and the reality of con- 
tagion are readily comprehended. The condiiions of 
contagion are not lacking; its possibility is obvious. 
Hospital patients live in an environmentof tubercular 
bacilli. They are debiiitated by Ihe whooping-cough 
and exhausted by the vomiling which impedes normal 
nutrilion. The respiratory organs are irritated, if not 
inAamed. They present to the tubercular baciUus a 
soil all prepared for its germination. 
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Tuberculosis may develop during the course of a 
whooping-cough in process of evolution; but most 
commonly its first signs are observed during conva- 
lescence. 

The state of'things generally perceived is as fol- 
lows: The whooping-cough is declining when the 
child .begins to manifest the first signs of tubercu- 
losis; in most cases this is of the chronic pulmo- 
nary type, of which a fever, aggravated in the 
afternoon, is the first sign. If no bronchitis pre- 
vailed before, the cough which then ensues presents 
characteristics different f rom those of whooping-cough 
paroxysms. This cough is dry and not followed by 
expectoration; it is the characteristic cough of bron- 
chitis. The paroxysms of whooping-cough do not 
cease completely, but they become less violent, and 
notably less frequent; the tubercular process, in course 
of evolution, attenuates their intensity and masks 
their characteristics, producing upon them the same 
effects as does broncho-pneumonia. The persistent 
paroxysms seem to be smothered or suppressed; the 
sibilant respiration ceases to be heard. 

Subsequently the paroxysms disappear, the symp- 
toms of pulmonary tuberculosis at the same time 
becoming more persistent and accentuated. The 
child recovers from the whooping-cough while the 
tuberculosis continues its generally rapid evolution. 

Pulmonary tuberculosis with successive foci is 
not the only form observed. Frequently the tuber- 



■culosis is manitested in the form of tuberculous 
broncho-pneumoiiia. One or several lobes of the 
lung are invaded at the outset. Fever is then intense 
and continued. The cough is incessant; asphyxia 
progresses rapidly, In such instances the tubercu- 
losis develops in the manner of a subacute broncho- 
pneumonia. On autopsy, several pulmonary lobes 
are found infiltrated with cheesy masses — not soft, 
but with the familiar aspect of Roquefort cheese. 
With these tuberculous masses so common in infancy, 
and which ally this form of pulmonary tuberculosis 
with experimental tuberculosis, disseminated tuber- 
cles almost always exist in most of the organs, and 
particulariy in the liver. 

Whooping-cough is also followed by tuberculosis 
of the miliary type, with the deposit of tubercles in 
most of the organs. This form of tuberculosis pre- 
sents rather the clinical tableau of typhoid fever than 
that of an affection of the respiratory passages. 

Meningeal tubercuiosis has been reported by 
Yarious authors as one of the possible forms of tuber- 
culosis consecutive upon whooping-cough. 

The bronchiat ganglia, which quite commonly 
undergo modiRcation in whooping-cough, are fre- 
quently the first organs in which the deposiiion of 
tubcrcles is made. In such case the initial phenom- 
ena are those of tuberculosis of the tracheo-bronchial 
ganglia. Limited to these ganglia at the outset, 
tuberculosis soon invades the lungs or other viscera 
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and produces death through tuberculous generali- 
zation. 

Thus far we have regarded tuberculosis as a 
complication of whooping-cough ; the converse may 
be encountered. Tuberculous patients are occasion- 
ally attacked by whooping-cough during the course of 
phthisis. In such instances, what is the inAuence of 
the whooping-cough on the tuberculosis in course of 
evolution ? The tuberculosis does not prevent the 
production of the paroxysms, but, by attenuating their 
symptoms, it renders them less characteristic. The 
two maladies progress, each presenting its own dis- 
tinctive signs. In these conditions the effect of the 
whooping-cough is frequently to accelerate the evolu- 
tion of the tuberculosis. 

Other infectious maladies may also complicate 
whooping-cough, and are due, as is tuberculosis, to a 
superadded contagion. The morbid association of 
whooping-cough with the infectious diseases of in- 
fancy has been particularly observed in the hospitals, 
and may be readily explained by the promiscuous 
conditions which long prevailed in the wards of chil- 
dren's hospitals, where were gathered together pell- 
mell patients suffering from diverse infectious dis- 
eases. In those days it was no unusual thing for 
patients suffering from whooping-cough, measles, 
scarlatina, and even diphtheria, to be attended by 
the same personnel and in the same ward. 

In reality there is nothing mysterious in the as- 
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sociation of whooping-cough with other coiitagious 
maladies. There is iio need of assuming a special 
affinity of the virus of whooping-cough with that of 
other infectious maladies. The coiitagion is a suffi- 
cient explanation of ihese morbiii associations. If 
whooping-cough is quite often complicated at the 
hospital with anolher infectious tnalady, the cause is 
some disease q( long duration necessitating a sojourn 
of several weeks in an inTected environment, Whoop- 
ing-cough, not conTining children to their beds, per- 
mits more frequent and niore intimate contact with 
the other patients (H. Roger), The duration of the 
sojourn at the hospital, and the possibility of contact, 
suiRciently explain the frequency of secondary con- 
tagions. 

The most frequent intectious complication of 
whooping-cough in children's hospitals is measles. 
Out of 431 cases observed at rHopital des Enfants, 
H. Roger observed seventy-eight which were compli- 
cated with nieasles. 

The morbid association of whooping-cough and 
measks has long been the subject of reports during 
epidemics of the iirst-mentioned. Some authors have 
bcen so struck with this phenomenon Ihat they have 
inferred an intimate relationship between the two 
maladies. Eranck maintained their identity and 
their common origin. In 1854 Germain Sĕe set forth 
the analogies between measies and whooping-cough 
wilh respect to their evolution and their special com- 



i 



— I04 — 

plications, as also their frequent coexistence, and de- 
duced their common origin. 

The doctrine of the identity of whooping-cough 
and measles is sufficiently controverted by clinical 
observation, and has been definitively refuted by 
Rilliet and Barthez and by H. Roger. 

Measles may precede whooping-cough or may 
follow it. Most commonly it precedes, but this is 
due simply to the fact that measles, more frequent 
than whooping-cough, more rapid in its course, and 
more serious in its symptoms, contributes a greater 
number of patients to the hospital. 

When whooping-cough is complicated with 
measles, the ordinary symptoms persist, with the 
usual attenuation which accompanies any intercur- 
rent febrile state. The paroxysms are quite as nu- 
merous, but duller and less violent; during their 
intervals the children exhibit the loose cough com- 
mon in measles, which is always accompanied with 
bronchitis. 

Whooping-cough exerts no action on the eruptive 
phenomena of the malady. The eruption proceeds 
as usual and may be extremely intense. 

The morbid association of whooping-cough with 
measles is really peculiar in its broncho-pneumonic 
complications, which are, we may say, the rule, and 
which impart to this association an extreme gravity. 
In two cases out of three, whooping-cough associated 
with measles is complicated with broncho-pneumonia 
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r capillary bronchitis. The < 



tnplications may oc- 
cur at any period in the raalady, but most o/ten de- 
velop early. In the Geneva epidemic of 1847, !*''■ 
liet and Barthez obseryed the invasion of capillary 
bronchitis and of broncho-pneumonia on the very day 
of the dibut of the paroxysmic period — at a time, 
Consequently, when these complications are excep- 
tional in simple whooping-cough. It seems that these 
two diseases, whose principal action is brought lo 
bear on the respiratory apparatus, combine their 
eRects and facilitate thus the invasion of the lung& 
and of the bronchi by the pathogenic micro-organisras 
of broncho-pneumonia. 

Whooping-cough may be associated with diph- 
theria under the same conditions as measles, that is, 
as the result of a superadded contaglon. H. Roger 
observed this morbid association twenty-fDur timcs at 
the Childrens Hospital. In fourteen cases ihe diph- 
theria was of the croupal type, and terminated nine 
times in death; of the fiye other cases, which were 
cured, in three tracheotomy was performed. H. 
Roger thinks that in such cases the iniiuence of the 
whooping-cough is rather favorabte. The paroxysms 
and the vomiting facilitate the raechanical detach- 
int of the false membranes, and serve ihe purpose 
of emetics which formerly enjoyed such a vogue in 
the treatraent of laryngeal diphtheria. 

Sannĕ, who in four cases observed the complica- 
tion of whooping-cough with diphtheria, saw his pa- 
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tients die of broncho-pneumonia. He accordingly 
concluded that whooping-cough, when complicating 
diphtheria, exerts a pernicious inAuence on the latter. 

When whooping-cough is complicated by diph- 
theria the paroxysms persist, but the characteristic 
sibilance is not produced. The paroxysms do not 
increase the number of the dyspnoeic accesses of croup 
(Sannĕ). 

Scarlatina may also complicate whooping-cough, 
and this complication was observed by Sannĕ in 
eleven cases. According to H. Roger a benign scar- 
latina has no inAuence on the symptoms and evolu- 
tion of whooping-cough. 

According to the observations of Sannĕ, scarla- 
tina may be modified at times by the absence of one 
of the principal symptoms (the angina was absent in 
one case), at other times by the addition of abnormal 
and serious phenomena such as cerebral disturbances. 
Five out of the eleven patients of Sannĕ succumbed. 
The invasion of scarlatina modified the paroxysms 
of cough, diminishing their number and intensity. 
The paroxysms returned after the disappearance of 
the scarlatinous exanthema. The amelioration some- 
times persists (Sannĕ). 

Smallpox may occasionally complicate whooping- 
cough (H. Roger). If not serious, and if the case be 
one of varioloid, it neither mitigates nor aggravates 
the whooping-cough. 



F6RMS 0F WHOOPING-COUGH, 

The disease which 1 have thus far dcscribed is 
whooping-cough of avcrage inteiisity as il is mosi fre 
quent!y observed iii children of from three to seven 
or eighl ycars of age. Whooping-cough, even the 
non-comphcated, is not always thus presented to 
clinical observation, being subjecl to Yariations which 
depend upon the intensity of the maJady and ihc 
age of the patients; aad there is good ground for 
studying these variations in accordance with the two 
factors — inlensity, and age of ihe subject. The differ- 
ences are at times sufficiently pronounced to consti- 
tule special forms of whooping-cough. 

With respect to the intensity of the discase, the 
different cases may be divided into three classes. Ac- 
cording to the division of H. Roger, whooping-cough 
may occur in ihree forms: 

,1. Mild whooping-cough. 

3. Whooping-cough of mcan or aycrage in,tensity. 

3. Intcnse whooping-cough. 

These three forms are differentiatcd solely by the 
number and iiitensity Df the paroxysms, and all three 
procccd from the same pathogenic virus and may 
mutually engender one another. 

The niildest whooping-cough may by contagion 
give rise lo the most daugerous form, just as intensc 
whooping-cough may detcrmine a vcry benignant at- 
tack, The virus is identical. The degrees depend 
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upon the conditions of receptivity which permit cx- 
altation or attenuation of the morbid virus. 

Whooping-cough of mean or average intensity is. 
the most frequently observed in the clinic, and this» 
I have selected as the type of my description. 

Imagine this same whooping-cough with a greater 
or lesser number of paroxysms and with secondary 
symptoms correlated to the attenuated or reinforced 
paroxysm, and you will have the tableau of the other 
morbid forms of the disease. 

Mild whooping-cough is quite rare. In this type 
the paroxysms are few in number; from twenty to- 
thirty (the ordinary number during the twenty-four 
hours in whooping-cough of mean intensity), the 
paroxysms fall to five or six, sometimes more, some- 
times less. In certain cases only two or three (and 
these not severe) occur during the twenty-four hours^ 
Some are only intimated, as it were, being composed 
only of expiratory spasms without sibilant inspiration. 
Expectoration is scanty, sometimes nil, Vomiting is. 
exceptional; during the intervals the health is good. 
Bronchitis is absent, and auscultation of the chest re- 
veals no signs of bronchial catarrh; temperature is- 
normal. In this form the complications are excep- 
tional. 

The mild form of whooping-cough performs its- 
evolution in a relatively short time, and is always. 
followed by recovery. Each of the periods is ab- 
breviated, the spasmodic period particularly. 



In this form whooping-cough is a benignant 
malady, producing no distiirbance of Ihe general 
health, hencc requiring no active medical interven- 
tion, Most commonly the children do not keep iheir 
room, but continue to go out and lo participate in 
ihcir ordinary pleasures. The very benignity of the 
disease, necessitating no assiduuus surveillance, often 
results in facilltating its dissemination in the circle of 
the paticnt's acquaintance, and with respect to the 
diffusion of whooping-cough this form is the most 
dangerous. 

Grave or iotensc whooping-cough is the form o£ 
ihe diseasc in which the paroxysms attain their maxi- 
mum frequency and iniensity. In this form a consid- 
erable number of paroxysms is noted — twenty-four 
and more during the twenly-(our hours. The par- 
oxysms are not only numerous, but prolonged and 
intense. As each supervenes, the physician seems to 
behold a veritable access of suffocation. During 
these paroxysms the face is purple; the injected eycs 
protrude from their orbits; the extremities are cold. 
Blood frequently Issues from the nostrils and ears, 
or appears in the form of ecchymoses in the sub- 
conjunctival cellular tissue, 

The vomilings are constant, and are renewed at 
each access. 

The paroxysms follow in such close succession 
that hasmalosis, interrupted for the time being 
cannot proceed to a completion dunng their inter- 
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vals. Thus, respiration becomes permancntly im- 
peded. In certain patients the asphyxia progresses 
uninterruptedly and ends by causing death, in the 
absence of any complication. 

Intense whooping-cough is always accompanied 
with grave general phenomena. The temperature is 
constantly elevated; the pulse is excessively rapid; 
dyspncea is extreme. Auscultation reveals the exist- 
ence of a generalized bronchitis extending to the 
lesser bronchial ramifications. 

This grave form of whooping-cough commonly 
ends in death. The fatal termination may be due to 
progressive asphyxia; sometimes it is the consequence 
of inanition caused by the incessant vomiting, which 
is renewed at every attempted feeding; or, tinally, it 
may be due to complications— this form being espe- 
cially subject to broncho-pneumonia or to the convul- 
sions whose prognosis is almost uniformly fatal. 

Despite these numerous causes of death, grave 
whooping-cough may yet result in recovery if thc 
child be particularly robust. When terminating favor- 
ably, this form of whooping cough is always of long 
duration and subject to numerous relapses during 
convalescence. It is often attended with a sequcl in 
the form of lesions of emphysema or of bronchial dila- 
tation. It is particularly true of this form of the dis- 
ease that long after recovery the children retain a 
predisposition to paroxysmic cough, which reappears 
on the occasion of an accidental bronchitis or of any 
malady of the respiratory. passages. 



The Injlueiue o/ Age on the Whoopiig-Coiigh.— 
Generally speaking, the gravity of whooping-cough is 
in inverse ratio to the age of the patient; the younger 
thc subject, the more aerious the disease. In this 
respcct whooping-cough in children at the breast is 
the most dangerous of all, as much by reason of ihe 
intensity which it commonly assumes during the first 
months of life as on account of the slight resisting 
power of its victims. 

In new-born in/ants whooping-cough generaliy 
makes a rapid d^but. The (irst period is notably 
^bridgcd; the paroxysms make their appearance 
speedily, and are violent and repeated from the out- 
set. Fever is constant. The disease is almost uni- 
formly complicated with broncho-pneumonia, and 
fata1 in its termination. 

The difficuliy of alimentatiou aggravates the 
prognosis oE whooping-cough in the new-born. Any 
attempt at nursing determines a paroxysm; hence the 
children instinciively refuse to take the breast. In 
raost cases recourse must be had to forced alimenta- 
tion, and this requires great caution, for the intro- 
duction of the sound, or frequently of an ordinary 
Bpoon, is enough to provoke a paroxysm. 

During the first days of life ihe prognosis of 
whooping-cough is absolutely grave, and the intants 
stncken at the moment of birth almost inevitably 
succumb. 

The whooping-cough of adults is gcnerally be- 
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niKiiant, anti, Mcciirdin^ tu II Kogrr, ii is to thitt 
form thiit llic dciicription of mild whooping-cough 
applit^s, It ihi^crH (roin the diMase at eNhibited in 
children by Ihe modiricaiiont wbich the paroxyiims 
undergo, and which are conditioned by thc dilTcrent 
Btructurc of the larynx. 'Ihe rclative width of the 
glottic ori(\ce renderi the contraction of the glottli 
incomplcte. Hcncc thc paro^yim» arc composed 
■olely uf cxpiratory spaiims, gei)crally»parated byan 
interval and broken by periodi of rcpoac, Thc nibi- 
lant inRpiration, which is ilue in infantii to the piiMtage 
of air throuEh thc conittricted glottic i:Iefl, in not ob- 
■erved, The expectoratcd matterH are siowly ex- 
pcUed; they are not vomitcd aa in infnncy, Th«j 
cough in adultH recalls that of tuberculout aubjecl 
whose trucheo-hronchial i^anglia are hypertrophied, 

Adult whouping-cough ih not attcnded with Keit< 
eral phenumcna, and it in rarely of tuch gravily at I 
require confinement to thc room, It i» almoat uni*] 
formly accompanied with bronchitiB. Hence 
nection with the paroxyHmH, which are few In num 
and are modiAed in their clinical expreHHion, a cougl 
almoHi alwayN prevailH, which in bronchial in charM 
ter, Complicutloni» are altogethcr exceptionaI, 

Despite itHbenignity, adult whoopingcough gen4 
erally persiHtH for a long timc; itH dnration In rarel^ 
le» than a couple o{ monthij. 



PROGNOSIS 0F WHOOPING.COUGH. 

The grRvity of whnoplng-cough In In dlrect ratln 
to the niimber of parojcynms. When the Intter ore 
few in numher — not more Ihan ten or tweive diiring 
the twenty-fonr hours — rccovcry in alniont ccrlain, 
and death exceptional. When ihey are very nunicr- 
OUK, and excecd fieventy or eighty dnring the twenly- 
f«iir hourn, the whoo|iing-cough is enlrcmeiy grave 
and commonly resuitit in death. Trousscnu declared 
<leath [o be certain when the paroxysms reached the 
numbcr of Hixty. This prognonis ii too rlgorous, for 
H, Roger has cited exampies of curc undcr such cir- 
cumstancc», And yct, when ihe paroKysma are lo 
fre(|ueiit, the diHcaHc in of tiie utmost gravity, and re- 
■ults fHtnlly in the great majority (.>[ caKcs. 

With respect to the diviiion of the diseaie into 
mild and graye caNcs, it may be statctl that one- 
quarter i)f the total number are intenBc, with more than 
forly to rifty par'>xyMmsdurlng the twenty-four houni, 
Atiothcr (iuarter is componed nf miid canc» wlth the 
paroKynms numbering lots ihan flfteen during the 
twenty-four hours. A haif of nll cases are of mcan 
Intensity, the numltcr of paroKysms varying between 
fiftcen nnd thirty. Whooping-cough of mean intenslty 
la nccordingiy the monl frequenl, and i» usually foi- 
lowcd by recoveiy; when terminatlng fataliy, death 
ii the aequci of a cnmpiication, 

Age is n fnctor of the utmost importance from a 
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prognostic point of view. In carly infancy, under 
one year of age, whooping-cough is extreniely grave, 
for the reasons which we have already indicated. At 
this term of life the disease is almost always in- 
tense, and its gravity is aggravated by the feebleness 
of the patients and the difficulty of alimentation. 

During the second year whooping-cough is not 
infrequently fatal. After the third year, the domin- 
ating type is milder up to the eighth or ninth year; 
later on, it becomes benign and is almost always 
cured. 

Environment plays a very important rdle in 
making prognosis. In the hospital, whooping-cough 
is much more dangerous than in city practice— in 
consequence of assembling all the causes of second- 
ary infection, which are so important in the genesis 
of the complications. In the city the child escapes 
the secondary infections, and has far more chance of 
recovery. 

Whooping-cough seems to partakc of a graver 
character in certain countries (particularly in northern 
lands) than in temperate regions; in warm climates its 
gravity seems to be least. In Greenland, whooping- 
cough is stated to be one of the principal causes of 
death (H. Roger). 

We have seen that a quarter of all cases of 
whooping-cough are serious and terminate almost 
uniformly in death. Purthermore, cases of mean in- 
tensity may result fatally in consequence of a com* 
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pljcntion. We miy accordingly conclude thtt 35 to 
40 ]ier cciu. ot th< ou«i obHmd In hoiplt*! hBVo « 
fatat termination; «id thli proportlon ii in accord with 
that o( H, Koger, who foiind deuth to eniue in the 
ratlo o{ 143 out of 413 caici obiervcd In hii depart- 
ment of tho [^oRpital for Siclc Childrcn, 

The flituie§ cited liy this euthor are Interenting, 
for they ihow ctearly the Inlluence uf age on the 
prognoiii. 

Oul of 434 cuaei I-I, Koger obkcryed; 

No^alCu». Nii.nl Diilha. 

Bitween blrth And a year* a( tge. ... tt ii 

BetwBan s >nd 3 ywn toO (14 

Up tci j ycari of ag* Bg 31 

Vfto4ytM 77 31 

Up toj y»r* f.s tj 

tletwien '> And 14 yeari 77 ig 

rroRi g ti) 13 yeari n 

Whut iH ihe cauie of death In whooping-cough ? 

In rurc intitanccB deuth may be iudden, Ai Du 
CBHtcl huh Hhuwn, tt in then duc tu npaam uf tho 
giottiK, by convuliioii of conitrictor muiciei of thia 
ortAce, Thii rule i» not abioiute, however, ait iud- 
den death 1« lometlmei itttributable to other cauien — 
according to lome uuthuritlen, to functionn] diiturb- 
ance of the pneumogaiitric. 

Somettmci ileutti In cauied by progrciiiYe ua- 
phyKia, and thii ii obHeryed when the numciouH nnd 
ctoMC-foitowinti puroxyiimN producc iieimaucnl cm- 
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barrassment of respiration and render impossible the 
fulfillment of haematosis amid normal conditions. 

In exceptional cases the digestive troubles and 
the incessant vomiting, repeated at every attempt to 
administer food« produce death through progressiye 
inanition. 

Most commonly the fatal termination is due to 
some complication« and at the head of the mortal 
complications stands broncho-pneumonia in its vari- 
ous forms. 

Broncho-pneumonia is almost always fatal, and 
progresses rapidly. Frequently enough it becomes 
chronic, with a prognosis less immediate but equally 
formidable. 

Eclampsia, which is quitĕ rare, is almost abso- 
lutely fatal and causes death after a slight delay. 

With eclampsia due to encephalic congestion we 
must associate meningeal or cerebral haemorrhage, to 
which death is occasionally due. 

The other causes of death involve superadded 
maladies which are developed by contagion during 
the whooping-cough. Such is tuberculosis in any of 
its forms, as it is too frequently observed among 
children treated in hospitals. This complication 
rages with special severity amongst weakly, lymphatic 
or scrofulous infants, predisposed by heredity or by 
organic debility. 

The prognosis of whooping-cough must be con- 
sidered not alone with respect to the immediate evolu« 
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tion of the malady, but also with due reference to the 
futiire. Whooping-cough nia)', indeed, determine 
lcsions wliich evnlvc slowlyand become manifeBt only 
aftcr a lonif interval. 

One of ihe ponsiblc result» of whooping-coiigh is 
vesicul«r emphynema, which exifltB ihroughout ihe 
duration of the malady, It may be, and commonly is, 
cured. Uut in some caHes it pcrsiHt;), is aggravated 
from year to yeur, and rinally merges into constilu- 
tional emphysema with al! ita consetjuenceB: acceBaes 
of asthma, cough, ant) permanent dyspn^En, terminat- 
Ing In anyHtolid. A certain number of emphyicmas 
in adult age, altributed to arthritism, are probably 
due to no other cuune than a whooping-cough during 
iiifancy, which, thou([h cured long ago, left In ItN 
wnlie a pulmonary loiion which has since been nggra- 
valed froni yenr to year. 

Chronic dilatation of the bronchi may alio have 
iti!i origin in an ancient whooping-cough. 





DIAGNOSIS 0F WHOOPING-COUGH. 

Thc crifti8 of convulHivc cou^h, conHtituting the 
paroKyHtn, is of so (liMtinctivc a character that the 
observation of one paroxyHm of whooping-cough it 
commonly suiKcient to reveal its nature. Uoubt it 
posHible only under exceptional circumstances, and 
the diagnoHit of the diHcaHe in accordmgly limited in 
moBt CtiHes to a recognition of the paroxyHmH. 

The dif!iculty of diagnosis varie8 considerably» 
according to the diversc periods of the malady. 

During the TirHt period diagnonis is almost im- 
posHible, the paroxyHm which formH the pathognomonic 
symptom having not yet appeared. The diHcase may 
be Hunpectedy but cannot be affirmed. 

At this period the child prcHcntH the ordinary 
signn of a bronchial catarrh of avcragc intennity. 
The gcncral Hymptomn are in no wine peculiar, al- 
though it han becn crroncounly alTirmcd that in 
the initial catarrh of whooping-cough the fcver it 
more intcnnc and, CHpccially, more perHintcnt than in 
Himplc catarrh ^/rigorr^ and that thc dyHpnosa is alto 
morc markcd. Ah a rulc, thc gcncral nymptoms dur- 
ing thc TirHt period of whooping-cough arc identical 
with thoHC obHervcd in nimplc bronchitin— Hometimet» 
indecd, thcy arc cvcn Ichh gravc— and it in rarcly pot- 
nible to cstabliHh a prccinc diagnonin for Hcveral days. 

And yet, evcn in thc abncncc of poHitivc signn, an 
etiological reason will sometimes permit diagnosis of 




whooping-coiigh iil its d/but; nnd thiit is, positive 
information of a prior contagion. Thc malady may 
bc prctlictcd with ccrtain assurance whcn cough 
8tipervencs in a child living in an environment where 
whooping-cough prevails, provlded, of course, the chlld 
has not himsclf undergonc a previouH attack. 

At the dosc of thc lirst pcriod, the cough, with- 
oul bcing yct pathognomonic, assumcs ccrtain pecu- 
liaritics which may put us on our guard. Plrst, it 
becomes more (retjuent in the evening and during the 
niglit, In certaln cases and iit certuln inoments the 
cough becomes very paintul nnd exhausting, comprls- 
ing a sericH of explratury spusms, llke the coiigh which 
uccompanics the cxpulsion of toreign bodies from 
the rcspiratory passages. 

In some cases — and this ia a more Important fact 
— the convulsivc cough Is accompunied Uam timc to 
time with ihe suggestion of a sibilant inspirntton. 
Thus constituted, ihia cough precedes for & short 
time the truc paroxysmic cough, and announccB the 
diiut ot thc Bccond period. 

Durlng the second perlod, lf the physlcian hap- 
pens to observe a paroKysm and hears the nolse of 
the explratory spaam and the slhilant insplration-iJ 
he observes expectoration to fo1iow und terminate the 
crisis, — thediugnoslsbecomcspcrcmptory, fornoothor 
mRlady conld dctcrmine a parosysm thus character- 
iiicd. 

In truth, ilie paroxysnis of cough aunietinies ob- 
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<erved in Kimple bronchitia nre ncver so long or lo 
hitenae. Thcy arc not Bccumpunied with sibilant in- 
«piration and arc not fo]lowed by expcctoration, at 
least in children. 

The eKj^ectorntion which rollowt the paroxyRm ii 
of the grcateHt importBncc in diu[;notiti, Whooping- 
cough i«, indeed, almoHt the only malady of infancy 
which gives riae to expectoration, 

'['he lattcr is at times very abundant and may 
cause confusion by Biiggesting a pulmonary cavity 
(yomica), due to a purulent pleuriBy or to a pulmon- 
ary abscess discharging into the bronchi. This error 
will bc avoided if we rcmembcr thut thc expectoration 
due to a vomica is composed of t^recnish und liquld 
pU8, whcreas the expcctoraiion of whooping-cough it 
composed of stringy matter ditHiciilt to detach and 
resembling a gummy emulsion. MnreQver, pleural or 
pulmonnry cavitie8 supervcnc aftcr a mal.idy whoie 
cvolution is altogether di^Terent, and are accompanled 
with BtethoBCopic signs which are not found in 
whooping-cougU. 

YomicBB determined by chronic dilatation of the 
brnnchi may also give rise to paroKysms; the origin 
Of the lattcr may bc diagnoeed by the characteristics 
of the expectorated matter, aa also by the stethoscopic 
gigns and the cvolution of the malady. 

Thc piiroxyHms due to cavities or vomicie are 
ncvcr 80 frequent aa are the paroKysms of wbooping- 
cough. Rarely do more than three or four occur 
during thc twenty.four bours, 
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T>ir< |>(ifiiNViiii> ilne li> [r4>'liri»l>r»m-liliil uilr-ii». 
pKthy nr« mi>rc illflii'iilt l» rcoiicnlKc, Wc krinw ihnl. 
lh«i« |>ar<ixy*mN uro |)nrlli'iil[irly ii1iHorvcil ln tlip 
tkibiiri.-ul<<ii>i, wlionr iriii^hrii-hnirirlilHl KHnKll"' htvliig 
beenmD riNenuK, nrn hyi>rrlrii|ihlril, 

All llir> tiiiiinrii i<f th« mrtllHHtliuim may iletrr* 
mlnt |turiixyiiiiiii iit rmiuh hy u mri:hniiliin nimloitouN 
lo thnt iiT irnchro-liroiKlilal uilanopitlhy, llmt U. Iiy 
('(imprainiiiii uiiil Irrltnllori oT the |)iiatimii(tnMlrlc 
ncrvpi, 

Iit Irtrnnry. tiilirrritlUHtliiii (if thn m«illiiiilln«t 
gAnglld Im iKit rnrr. InHnmiKli ni llip iliHrnHc Ih o( 
bIiiw cv[>liitliin wiih rvriili>K [rvrr. niiil hn llti> jiariiK- 
yimii whli-li II ili<li'niiliii'H urr nllrii rnllnwril by V(ini< 
Itliiu, lh(- illiilinl tnlili^nii inny U» vrry niiHlo|{i>iiH lo 
thnt ol wli<io|iiiit('i'»iiijli. 

'l'itliorciiliipilN iif Ihr inirhro-liriinrhiiil unnKlln li 
racognlKtil lit Ihul llir i;»ii|[li \n iidt mniilfaR(»(l nolrly 
by |iArii)iyiimi. Iii llic littrrvHlnu dry cniit(h Ih hnnnl, 
whlrh (lorN iKii cNlNt lii uiii'(im|)lliiMt»il wh»o|)lt)|t< 
OOUBh, KK|)rrl(>rH(li>n In m/, or ir It pxlHliint momciit» 
(whloh In r)(i'(!|itl(iiinl), It linN not thp Nnmr (ihnrnritr* 
JltloN HN lii wlKiiiplnu iiiiikIi. H tlicrr tir «Nptotnrii- 
tlon, iho limllliiN i>r liilirriiiloilN may lir i)lHO(ivrr«(l li> 
Ihe p)i]>c('l<M'>itfil iHMtlpr. I''liiiilly, |>ulm(iiiHry tiibffr< 
Ctlloili rrd|iii'i>ily m:i'om|>anlcN iiibrK-tilnNli or lh« 
medldNHnul untittlln. nitd uIvvh rlnp lo MtiithoK;(i)ilc 
■Ign* whli'h nrr rrndlly rwii|ttii«rd, 

M<iri<»v(.>r, tltr Kaiicirnl Londltlun ilirTeri tiumiklsr- 




ab!y in gaiiglionic toberculosis. Diarrhrca is fre- 
quent; the visage is einacialed, and the appearance 
isverydifferent frotn the puffiness observed inwhoop- 
ing-cough. Fever is constant. 

In r/suini': The observation of the paroxysin en- 
ables us in the majority o( cases to f\x its origia. 
The paroxysms are frequently scparated by inter- 
vals, and thc physician may not witness one during 
his (irst visits; hence, in doubtful cases he may en- 
deavor to provoke thetn bycertain means, The child 
may be made to run, or he may be made to open his 
mouth, the throat being tickled with the linger pr 
with a feather. A simple means which often suc- 
ceeds consists in undressing the child and exposing 
its chesl naked to the air of the room. Sometimes, 
simply stroking or tickling the skin is sulilicient to 
produce a paroxysm. In many instances it is only 
necessary to administer a mouthful of cold liquid. 
Rarely do ihese measures fail; and yet, if Ihe case be 
mild, they may not provoke a paroxysm. The physi- 
cian is then obiiged to rely on the statements of thc 
parents or attendants. Frequently the description 
given by parents of experience is suiHciently exact to 
render possible a precise diagnosls. If the parents 
state spontaneously that the child expectorates after 
the paroxysms, this information is oE great value. 
The same applies to epistaxis during or atter the 
paroxysm. Nevertheless it is well to accept with 
certain reservation3 the descriptions given by those 
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attcniliiig ihc patient, nnil «uch itatcmcntB miist br 
controUed by an cxaminution of tlie Kignn which rc- 
veftl wlioopi[i|j;-i;ovi((li, 

Amnn[i thc bctruying RymptomH the moHt Impori- 
nnt are; putTincNN nl the facc, hiibituul cuiiKCKtion v{ 
the veinR o^ the neck antl yisiige, ulcemlion of the 
frcnum ()f ihc tongue in chlldren with tceth. A pon> 
niblc contngion or thc modiflctttioni of nn ordinary 
cough into paroxyfimic cough muy put ui on the road 
tn a dlngnoMiN. nenpite all, u noUitinn of tho problem 
ii often ImpoHMlblc during the ftriit dnyH of thc Hccond 
period. Later on it would bc very itiiigulur if tlir 
phyHiciitn had no op])ortunlty to wilneH* a paro\yHni 
which would put un cnd to uil doubt, 

It «omctimcn huppcnB in un cnvironmont whero 
whooping-cough prcvail!i ihni children cnjnying un 
indemnlty from the diHcuHe begin to cough in pnr- 
oxyimH nfter hcuring whooplng-cough putientii cough 
in thin munner. H. Koger stnteit ihut lic obRcrved 
CAHM of thin kind, in which, howcver, il wuh caBy to 
diHCOVBr the aimulution. Dut Buch imitativc pur' 
oxyamH no doubt cxiNt, und mny bc exp1aiiied without 
■uppoHlng a nervouH contagion Himilur lo thal obHerved 
in ihe epidemicn of tetanua which often attitck an 
entire group of (-hildren. We know how Hunceptibie 
chlldren urc to NuggcHtlon; fre<]uently thcir instinct 
of imitutlon promptN thcm to mimic limping, tict, or 
convulHlvc mi>vomcntB. I'uroxyHmH through imltation 
enter into thin cutegory; nrc produced by Huggeation, 



and muy puM for piiruKysms of whooping-coiigh. But 
the dlBgnoBis of thcBC imitativc paroxytmi ia ilinplc, 
iince they develop amid special coiiditiunH. The en- 
pectoration ii ahieni, aiid, mofeover, on ieparating 
the children, the parosyimi rapidly disappear. 

The diagaoKJs oi whoopingcough being c 
eatablitihied, it remaini for thc physician to detemiM 
iU tntensity and form, and to asBure himBeU of tbe 
eiiitence or abeence of compiicationi, The Jntensity 
of thc whaoping-cijugh may be meaiiured by ihe num- 
ber of paronyimi, which the parents ahould cuunt and 
observe as they occur. The enumeration of the par* 
osysmt li the only means of determining whethcr the 
disease grows worse, rests stalionary, or improveB, It 
will alio enable the phyaician to gauge the effect of I 
the treatment instituted, 

Wc have sutTiciently studied the complicationi^ J 
and need not return to the signi which charactcriteX 
them and permit their diagnosiG, We «imply recatll 
the fact that by lollowing the course of the tempera**! 
ture, examining the tlioran each day, and attentivel)' 
obscrving thc general siate, we will be ablc to «ntid* j 
pate the lUiut of most of the complicaiions, and oft«fi J 
alio to prevent their i]evelopraent. 



PATHOLOOICAL ANAtOMY. 

Wlitjnplnjir.oougli (loes not detennlne character- 
intic otjjrtnlc le§ilon«. Autopsy of tlie aubjects who 
mtccuttib tlurlnK the course of thls illseAse» reyenls the 
eitiAtence of numerous leslons, but they are of dlyerse 
tjrder anil nmy almost rtlways be referred to the com- 
pllcatlons. 

\VhooplnK-«H)ugh hfts m speclOc leshin compAr- 
nble tn the pustule t)f sniftllpox, to the fftlse mem- 
brAne of dlphtherla, to the eryslpeUtous pfttches of 
eryslpelas, etc, etc. Accordlngly, pftthologlcftl anftt- 
omy must injnnne ltRelf to rt statement of the prlnclpftl 
leslons dlscovered on ftUtopsy, t)f whh^h the greftter 
numtjer possess ft set^ondftry lmportftnce. Severftl, 
however, ftre sufTlciently fretpipnt to merit conslderft- 
tlon fts plftying ft cftpitftl rOle. 

At ftll times observers hftve strivcn in set forth 
the leslims which they considered thrtrrttteristic of 
whotJping-cough. A(Tording rts they were impressed 
by the nervous element or by the rt^spirrttory dement, 
they sought in the nervous system or in the respirrt- 
tory ftppftrfttus thr rtherrttions whirh might be con- 
sldered specidc. 

The nervf)us system Ims been inrrimiurtted by 
tlesruelles, iloplrtud, Kilirtn, Mrcsr^het, etc 

l)esruelles rttlributtMl whooping-iMMigh U) rt lesion 
of the enceplmlf)n, rtud rcgrtrded the mrtlrttly fts ft 
blroncht)-ceplmlitis. 
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Copland placed its seat in the medulla oblongata, 
which he claimed to have found congested or in- 
.flamed. 

Sanders, admitting the role played by the medulla, 
deemed it possible to localize with greater precision 
the initial lesion, and attributed itto hyperaemia of the 
.pneumogastric nerves at their origin. 

Kilian likewise maintained that the pneumo- 
gastric nerve is constantly modified in whooping- 
cough. He claimed to have found it congested in 
fifteen autopsies; asserting also that with hyperaemia 
of the nerve he found associated inflammation and 
thickening of the neurilemma. The lesions were not 
localized at the origin of the nerve; they were ex- 
tended to the entire trunk, and were particularly 
visible in the thoracic portion. 

According to these authors, the essential lesions 
of whooping-cough consist in alterations of the nerv- 
ous system, central or peripheral, and the slightly 
marked lesions are of a congestive nature. 

In reality, the lesions of the nervous system are 
but slightly characteristic, and may be totally absent 
in a large number of autopsies. Furthermore, when 
they exist they are faintly marked. Finally, they 
have not been verified by microscopic examination, 
which would alone permit our ascribing to them their 
real importance. 

The alleged nervous hyperaemia, without micro- 
scopical examination of the nerve, has lost all import- 
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ance in the actual state of science. In faci, we are 
aware that tlie coior-changes which characterize the 
nerve on autopsy are more commonly the phenomena 
of putrefaction than the results of lesions esisting 
during lLfe. 

A large number of authors, attributing a pre- 
doreiinant importance to the calarrhal element of 
whooping-cough, have placed the characteristic iesions 
in the respiratory passages. According to Marcus, 
Watt, Gendrin, Nieraeyer, Beau, the lesions of the 
respiratory passages are constant. They are said to 
occupy by preference the upper respiratory passages, 
particulariy the laryns. The larynx, the irachea, and 
the bronchi present aconsiderable hyperaemia, accom- 
panied with catarrh more or less intense. Thc catar- 
rhal lesions are further claimed to reside in very 
different places. According to Beau, they are seated 
almost exclusively at the level of the sapralaryngeal 
mucous membrane. The theory of this author may 
be summarized as follows: The supralaryngeal mucous 
membrane, invaded by phlegmasia, secretes a morc or 
less abundant mucus, the quantity of which is in pro- 
portion to the intensity of the disease. Thts mucus, 
descending the walts of the vestibule in small pleces, 
falls on the glottis, Reaching the mucous membrane 
which lines the lips of this orifice, it determines the 
reflex action and the spasmodic conlraction which 
constitute the parosysm. 

Catarrh of the upper respiratory passages fre- 



qiienily exisis, and has been observeti by Parrol i 
other observers during li£e, on making laryngo- 
scopical exaniinaCion. It may be urged chat it is not 
constant; inoreover, it cannot be considered as the 
characterislic lesion of whooping-cough. for ic is in 
no wise special and may be obseryed in other forms 
of laryngo-pharyngitis which are not accompanied 
with paroxysms. 

Indeed, hyperiemia of the mucous membrane of 
the larynx, of the trachea, and of the bronchi is a 
common lesion in whooping-cough, and may be found 
whenever a concomitant bronchitis prevails. 

Generally speaking, hypersemia is frequent in 
whooping-cough and may be noted in most of the 
organs — in the head, the kidneys, the liver, and on the 
mucous membranes of the digestive tube. It is ordi- 
nary, and is at times accompanied with swelling of 
Peyer's patches, This lesion is related lo the infec- 
tious nature of the malady, and is also the consequence 
of the impeded venous circulation. 

The hypersemia may proceed to vascular rupture 
and the production of hjemorrhage. According to 
Copland, Peyer's patches, at first hypersemic, may 
suppurate and ulcerate. 

Hyperremia is the dominant lesion of whooping- 
cough, as of all infectious maladies. 

With general hyperjemia we must associate, by 
reason o( their frequency, a certain number of sec- 
ondary lesions determined by complications. The 
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respiratory apparatus is most frequently invaded; 
bronchitis, emphysema, dilatation of the bronchi, are 
usual. In the ordinary forms, bronchtal dilatation 
is acute and disappears with the disease. Some- 
timcs, however, it persists, if duc to broncho-pneu- 
monia of chronic form. 

Broncho-pneumonia is frequent!y noted and is 
usually of the spletio-pneumonic type, although all 
the forms may be observed. 

Broncho-pneumonia is sometimes accompanied 
with pleiiral indammation with or withont effiision. 
Hypertrophy of the tracheo-bronchial ganglia is fre- 
quent cven in whooping-coughs not complicated wilh 
broncho-pneumonia; it is so often observed that 
Gu^neau de Mussy has considered it to be the cause 
of the paroxysms. The tracheo-bronchial adeno- 
pathy exhibits varying degrees, being al times mild 
and again extremely pronounced. Hypertrophy is 
usually simple, The ganglia are voluminous and red, 
their tissue being hard without trace of softeni]ig or 
relaxation. Sometimes the ganglia are soft and 
caseous, and the case thcn is one of whooping-cough 
complicated with tuberculosis. 

The tracheo-bronchial adenopalhy seems to be 
conditioned by the bronchitis, for it is absent in sJmple 
■whooping-cough without inAammation of the irachea! 
and bronchial mucous membrane. 

Apart from Ihe respiratory apparatus, the organs 
preseni few important lesions, Most of the altera- 
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"tlons reported as observed in ihe liver, in ihe kidneys 
and in the other organs proceed from Ihe hyperaemia, 
and appeat to be the consequence of infectious lesions. 
In recapitulation: When performing autopsy on 
a subjecC who has succumbed lo whooping-cough, we 
commonly (ind hypcriemia of the laryngeal, tracheal 
and bronchial mucous membrane, The mucous mem- 
brane of the bronchi exhibits a deep red coloration, 
At times thismembrane is thickened and cedematous, 
secreting an abundant mucus. The little bronchi 
are dilated and filled with muco-pus. The lungs are 
almost always augmented in volume, and are em- 
physematous, particularly at the level of the upper 
lobes, Most commonly they present the manitest 
lesions of broncho-pneumonia, with intense congestion 
more or less generalized. The tracheo-bronchial 
ganglia are usually augmented in volume. With 
these broncho-pulmonary lesions there exist signs of 
generalized venous congestion extending to the entire 
venous system and manifesling itself in atl the organs, 
Thus we see that these lesions are in no wise 
characteristic; they are simply what may he observed 
in any infectious maiady, What is peculiar to whoop- 
ing-cough is the frequency of broncho-pneumonia 
and hyperasmia of the respiratory passages. These 
lesions are not sufficient to form an anatomical diag- 
nosis of whooping-cough. 



NATURE 0F WHOOPING-COUGH, 

Numerous theories have been formulated respect- 
ing the nature of whooping-cough. Thcir eniimera- 
tion would be supcrAuous, for many of them possess 
only an historical interest. For convenience of study, 
ihey may be divided into three groups. According as 
the writers have been striick by the predominance of 
this or that element of whooping-cough, the latter has 
been treated as a neurosis, as a catarrhal affection, or 
as an intectious malady. 

The theory which makes of whooping-cough a 
nervous affection relies for support on the spasmodic 
character of the paroxysms and on the nervoi;is lesions 
which have been observed in various autopsies. To 
this theory it may be objected that the lesions of the 
nervous system are inconstant and often are even 
absent. Their seat and their nature are variable. 
The nervous phenomena are evident in the disease; 
but, whatever their importance, they should not cause 
us to neglect the other elements, and they fatl to ex- 
plain either the evolution, the absence of relapse, or 
the contagiousness which does not exist in simple 
neuroscs. 

The catarrhal elemenl is the dominant feature of 
whooping-cough to those authors who would have us 
regard the disease as a simple inAammatory catarrh 
of the mucous membrane of the air-passages. The 
theory of Beau and of Gendrin is the most celebrated 
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of the inAammatory theories, which are open to the 
same objections as the nervous theory, since they ex- 
plain neither the evolution nor the contagiousness. 
In comparing whooping-cough with a laryngeal bron- 
chitis, we fail to explain why whooping-cough is accom- 
panied with special characteristic paroxysms, whereas 
neither laryngitis nor common bronchitis is accom- 
panied with a comparable spasmodic cough. 

To obtain a satisfactory idea of the nature of 
whooping-cough, it is indispensable that we take into 
account, first of all, the capital fact that the malady is 
contagious. The contagiousness of the disease places 
it indubitably in the group of infectious maladies due 
to an animated virus capable of propagating itself 
and of Iiving amid the conditions of the appropriated 
environment. Thanks to this characteristic, whoop- 
ing-cough has a place by the side of measles, scarla- 
tina, smallpox, typhoid fever, etc. — diseases to which 
it is further allied by the fact that the organism which 
has once been invaded by its virus is preserved from 
subsequent attack. 

Whooping-cough, regarded as an infectious 
malady, is indeed lacking in specific symptoms anal- 
ogous to the eruptions of the exanthematous fevers, 
and to the eruption of the lenticular rose-spots of 
typhoid fever. The sublingual ulcerations, errone- 
ously considered by Delthil as special to whooping- 
cough, are in truth only a commonplace symptom 
without specific character. 
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The paro^ysm is the truly special symptom of 
whooping-cough, and its importance is such that we 
may alSrm that the virus of the disease becomes pe- 
culiarly localized in the respiratory passages, and 
brings its action to bear, through the intermediation 
of the mucous merabrane of the air-passages, on the 
ricrvous ramihcations of the bronchi and larynx. The 
virus, acting by a special process on the respiratory 
organs, produces functional disturbance which mani- 
fests itself chnically by the paroxysmic cough and by 
the bronchial hypersecretion. 

The virus of the disease seems to exert a special 
action on the nerves, especially on the pneumogastric 
and its branches. This action is the source of the 
paroxysmic triad: the spasmodic cough, the bronchial 
hypersecretion, and the vomiting, The virus of 
whooping-cough, like that of herpes, brings its action 
to bear on the nerves. The special microbic infec- 
tion of the broncho-pulmonary nervous system, the 
infection by a virus probably microbic, the loca!iza- 
tion of the action of this virus on the pneumogastric 
and its branches, — such seems to be the cause of the 
malady. The complications are superadded infec- 
tipns, with no characteristics special to whooping- 
cough; they attack the bronchi and lungs by prefer- 
ence, in consequence of the reduced resisting powcr 
o( the pulmonary ncryous system previously ini!uenced 
by the virus. 

Among the theories respecting the nature of 
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whooping-cough, that of Gu6rieau de Mussy merits 
special mention; he would have us regard the special 
symptoms of the disease as due to hypertrophy 
of the mediastinal ganglia. The paroxysm, he claims, 
is caused by irritation of the iibres of the pneumo- 
gastric, which are compressed by these ganglia. We 
may object to this theory on the ground that the 
hypertrophyis not uniform, and that it exists in other 
diseases which are not accompanied with the special 
symptoms of the paroxysm. 



TREATMENT 0F WHOOPING-COUGH, 

The bcst trcatmcnt of whooping-cough continueB 
to be thc symptomatic. 'Ihcrc is no specitic mcdtca- 
tion which will dispel the paroxysms ur abridge with 
certainty the duration of the diseasc. 

Medicine is not, howcver, impotent in thc pres- 
ence of whooping-cough. There are a number of 
therapeutic agcnts which enable us to act elfcctively 
on certain symptoms, and to inAucncc favorably thc 
coursc of thc malady. 

Betore proceeding lo study the general treatment 
of the diaeasc and its diffcrcnt symptoms, a (ew wurds 
must bc said abuut its prophylaxis. Whooping-cough 
being a prevcntable nialady, we must needs know 
how to prevenl it. 

Prophylaxii of Wlwoping-Cough. — The contagion 
of whooping-cough may be imparted ditectly by a 
patient to a healthy subject, or indirectly through 
un intermediary, 

The prophylactic rules relativc to direct conta- 
gion are simplc. Contact betwcen thc healthy and 
the discased must be absolulely prevented — and it 
should be remembered that an extremcly brief con- 
tact, sometimes for only a few minutes, suffices for the 
contagion, Theduraiion of thecontact is immaterial; 
a singlc paroKysm is sufficient. As it is almost certain 
that the germ is contained in the products of ex- 
peoioration, thc child must be watched during the 
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paroiysm, and must be made to expectorate into a 
'receptacle containing a disinfectant liqaid, such as 
strong carbolic acid or permanganate of potash in a 
solution of 2 to looo. 

Indirect Contagion. — Indirect contagion is that 
which occurs through intermediaries. 

When whooping-cough attacks a child in a family, 
may the parents or children, free from the disease, 
visit other children living in a different house, without 
fear of bearing with them the germ of the malady? 
If a physician be treating a whooping-cough subject, 
must he fear that he will carry the germ to other chil- 
dren whom he is going to visit? 

Indirect contagion, effected under these circum- 
stances, is admitted by Joseph Franck and by Rosen. 
H. Roger cites one case, which I have reported, 
wherein the indirect contagion was certain. 

Indirect contagion through healthy persons is 
possible, though exceptional. Hence it must be en- 
joined on those attending a young sufferer from 
whooping-cough, that they avoid seeing other chil- 
dren. The interdiction is especially necessary when 
there is a possibility of contaminating new-born 
infants, for whooping-cough transmitted to the lat- 
ter is peculiarly dangerous by reason of the tender 
age of the patients. When dealing with children of 
the same family, whom the parents refuse to discon- 
tinue seeing, when a serious reason such as a disease 
attacking the separated children renders these visits 
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propcr, i( ihen becnme» iiirumlienl upnn llie pnrentii 
ti) take ihnne nieatiur» whii h the |)hy«ician trtating 
ihe whpoping -roiigh »iirferers shotild lake himseir 
'l'he clolhiiiijr niiint lie ohanged. The face, the halr, 
Ihe hands miiit be waiihed with a subllmate sotuiion 
v( flfty centigrainmes to ihe llter. As (or the pliysi- 
clan, it will bc best fot him to proyide a garment in 
the domiclle ot Ihe patient. whlch he may put on 
when approaching the latter and remove on the ter- 
mination ot the vislt. 

[t in well to promenade as niuch as posslbte In 
ihe tresh air beforp vi8ltinK other whooping-cough 
tialienls. 

Indirect contagion through the garments and bed 
clothing has not yet bcen positively demnnstraled. 
Il should, howeyer, be regarded as pDSBlble, contaglon 
through heallhy persons rendering il very probabte, 
U wlll thererore he necesnary. after Ihe termlnation of 
ihe whori|iiiig.covigh and betore permittlng the return 
d( the children who have escaped the dlsease to the 
(amily home, to dlsiiKect the furniture, the clothing, 
and the apartment. 

Diti-thgHii/lAtCi^nlagiimy—WhwplngtoughmuĔt 
b« regarded as contagioUB so long as there are par* 
oitysnis. rtiiringconvalescence, if the parojiysms Btill 
pgrdist, even at long intei-vals, the contagion ia yet to 
i« (cared, though we may admll that it Ib douhtful 
and even Improbable lf ihe parosysm» of Ih» third 
period aie im longer ac'Cninpani«d wlth eNpectorallotl,. 
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The whuoping-cougli oncc curcd, should a paroX] 
mic coiigh occur on the occanion o{ a subfiequeiit 
bronchitis or other acute discase, the coniagion i» no 
more to bc fcared. 

Genrral Trtatmtnt c/ Whooping-Cough.—'\'\K idcul 
treatment (if whooping-cough would dcstroy thc infec- 
tious dgent or prevent itsgermination in theeconomy, 
without causinj; the patient to sulTer from its cniploy- 
ment. This idcal trcntment docs not cxist. There lo 
no 8pecific medication which can bc directed with cer- 
titude of success against the inrectious agent uf whoop- 
ing-ciiugh. Numerous essays havc becn made atong 
ihcsc line», but up to thc prcsent time thcy have re- 
miiined fruitles9. A large number of therapeutic 
agents seemed for a ccrtain tiine to cncouragc the 
tentatives of experimenters; but the succcss obtamcd 
proved ephemer.il. Many medicamcnts have been 
proposed; the majority are now forgottcn, Some, 
however, arc capablc of rendering real service, and 
merit enumcration, 

Whooping-cough compriscs three elements: the 
infectious, the catarrhal,and the spasmodic. Each of 
these elements should receive the attcntion of the 
physician, and each has its corresponding thcrapeutic 
indication. 

Therapy of the Infeetious Element. — Quininr has 
been frequently employcd in the treatment of whoop- 
ing-cough, being at times administcrcd by niouth, and 
again in hypodcrmic injections. It has bewi vaunted 
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"by Campbcll and by Bing. Hubner has employed U 
with twelve children; in three of these the duration 
of the malady was abridged, and in five the paroxysms 
were rendered less violent. 

The salts of quJnine most commonly employed 
are the sulphate and tannate. The dose is generally 
one decigramme per year and one centigramme per 
month of patienCs age, 

Inasmuch as the ingestion of quinine fatigues the 
stomach, the hydrochlorate or valerianate may be ad- 
ministered with convenience in the form of a lave- 
ment. In adoptmg this mode of administration, the 
following may be prescribed; 

Valerianatc of quinine, in full doses, according to age. 

Infu3ion of va1erian, loo gramines. 

That the lavement may be retained, the physician 
should see to it that a simple lavement of water is 
administered a quarter of an hour before the medici- 
nal lavement in order to empty the intestine. 

Salicylate of soda has been recommended by 
Hubner, who claims that it shortens the term of the 
disease and reduces the violence of the paroxysms. 
This medicament is given in the dose of 50 centi- 
grammes up to one year of age, and of one gramme 
at from one to four years of age. Beyond this age 
the dose is two grammes. Salicylate of soda may be 
administered dissolved in a sweetened infusion of 
polygala or eucalypCus. Children wll! take it readily 
in currant or cherry syrup added to carbonated water. 
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Reionin, recommencled by Moncorvo (of Rio t 
Janeiro), haa been employed by that autlior in the 
foim of a Bolution of t to loo, painted on thc ori/ice 
of thc larynx. 

Carbolu add has becn given incernally by Sulk- 
ling, Macdonald, and Simpson. SimpNon, nho treated 
340 patients with this acid in the form of a potion, 
declares that not a single case terminatcd fatally. 
The carbolic acid has been especially employed ex- 
ternaliy — in powder applied with the pulverizer, or in 
solulion in the form of spray. 

Thyme has been rccommended by Neavius in the 
farm of an infusion (lo grammes of ihyme to 70 
grarames of water; daily dose, eight to twelvc spoon- 
fu1s of this infuBion). Neuyius atlirms that with this 
medicament the whooping-cough has always yielded 
ground within [ifteen days and without the appear- 
ance of complications. This success is attributed by 
him to the antiseptic action of the thymol. 

^■/tyww/ has been employed by Bouchut and by 
Poulet. 

Boric acid has been recommended by Halloway, 
who prcBcribes the nasai insufflation of 15 ccnti- 
grammes of boric acid every three hours. Twenty- 
four patients, two of whom had pneumonia, wcrc 
treatcd and cured by this method, the duration of the 
disease yarying from (ourteen days to three wecks. 

Insufllations of antiseptic powder were adminis- 
tercd by Moizard and Cariais and yielded rcmarkablc 
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case. This (the only rational) treatnacnt has^not yet 
yielded completely satisfactory resuits. Moreover, 
the medication does not seetn to inAuence the ca- 
tarrhal and innammatory element which is so often 
present. This caiarrhal element should becorabated, 
for it plays aii important rdle in the development of 
the pulmonary compjications which imparl gravity to 
whooping-cough. To overcome this elcmcnt, two 
means are at our command: thc emetics, and medica- 
ments which act on the bronchial secretions. 

The emeticB have long been employed i,n the 
treatment of whooping-cough, Intelligently admin- 
istered they yield good resuits, and constitute so far 
the best treatment of the catarrhaj element, li is not 
very probablc that they nio(lify the bronchial secrc- 
tion; but it is certain that they favor mechanically 
the expulsion of the mucosities whose presence in the 
bronchi is one of the causes of the paroxysm. Given 
at frequent inter^als, the emetics permit the mechan- 
ical evacuation of the bronchial mucus and diminish 
ihe number and intensity of the paroxysms. That 
the emetic treatment may be rcally efficacious, it 
must be prolonged and repeated. These agents 
should be given when ihe stomach is empty, that is, a 
ccrtain time after meals, preferably in the morning, 

It may be objected that if there be repcated 
vomiting, there is no rational ground for administer- 
ingemetics. This is an error, for spontaneous vom- 
iting expels the food and gastric mucus — rarely thc 
bronchial mucosities. 
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The depressing emetics such as anlimony and 
potassium tartrate, sulphate of copper and apomor- 
phine. must be rejected in view of their depressing 
action. 

The emetic universally recommended and adopted 
is ipecac; and this agent, in order to fulfill the thera- 
peutic purpose in view, should be given in small doses 
in the form of the syrup. It should be administered 
preferably every day — or rather every two days in 
the morning, on an empty stomach. 

For children less than a year old, syrup of ipecac 
will suffice. These infants are to take two or three 
teaspoontuls of the medicament. If necessary, the 
dose should be augmenled until vomiting occurs once 
or twice. 

Tor older children, up to two years of age. add 
to the syrup of ipecac one decigramme of powdered 
ipecac; two decigrammes and three decigrammes for 
children four years of age and more. In the case of 
the latter a tablespoonful of syrup of ipecac should 
replace the teaspoonful given to the youngerchildren. 

By reason of its expectorant properties, ■whtte 
oxide of antimony raay be given in place of ipecac to 
children in whom gaslric susceptibility is feared. By 
the method of Trousseau it is administered in a white 
lincture {loocK), giving a tablespoonfu! every two 
hours. The tormula of Trousseau was as follows: 



Wbite oxide ai a 



ilimony. . 
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Or the oxide of antimony may be administered 
mised with chcrry-laurel water in the following 
formula: 

While oside of anlimony 50 centigrammes. 

Cherry-laurel water t gramme. 

Infus'n of eucalyptus or hyssop. 100 grammes. 
Syrup ot tolu , 50 grammes. 

Ooe tablespoontul every two hours. 

Pinally, the dose of 50 centigrammes may be 
divided into ten packets, and each packet given in a 
small cap of an infusion of polygala or peppermint. 

While endeavoring with the aid of emelics to 
taciliCate the expulsion of the mucous matter, the 
physiciau mtist seek to diminish the bronchial secrc- 
tions with the aid of the medicaments reputed to 
possess this power. The agents which fulfi!l this 
indication are: terebinthin, eucalyptus, Pinus cam- 
densis, etc; any of ihese may be given lo children 
with advantage in the form of syrup which serves to 
sweeten a hot intusion. 

If the whooping-coiagh be accompanied with con- 
siderable hypersecretion, it will be proper to give cre- 
osote, guaiacol, or eucalyptol, two to three drops, as 
in the following formula: 

Watcr go g 

30 grammes. 

Lemon essence 2 drops. 
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In view, howevcr, of the acrid taste of thcse 
medicaments, it will be bctter to administcr them in 
the form of inhalations. 

Treatment of the Spasmodic Element, — Thc third 
indication to fulfill in the general trcatment of 
whooping-cough consists in combating the Bpasmodic 
element, for thc purposc of diminishing the number 
and intensity of the paro^ysms. 

Belladonna was long regarded as the medicamcnt 
best responding to this indication. Its cAlicacy ap- 
pcared so great to Hufcland that he regarded it as 
the speciAc of whooping-cough. TrouBseau praiscd 
itB eflfectB and declared that they were almost infaU 
lible. Without fully conceding the truth of this 
opinion, we may considcr belladonna as an exccllent 
antispasmodic yielding good rcBults in the treatmcnt 
of whooping-cough. I have almost always employed 

it With BUCCCBB. 

Belladonna may be administered in pills and in 
powder, or in the form of tincture, syrup or potion. 

The doBC of belladonna extract, given in pills^ 
is one-half ccntigramme up to one year of age; one 
ccntigramme up to two ycars. Beyond this agc, two 
ccntigrammcB arc given in two doses. 

The following formula may be prescribed: 

Bclladonna extract 10 centlgrammeB. 

EKtrac» of valerlan » g^ ^ gr.mme». 

Oxidc 01 2inc ) 

Fof twenty pillB. One, two or three pillB, according to 
age. 
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The powdered belladonna is administered alone 
or mixed with some infusion. The does varies from 
three to eight centigrammes, according to age, as 
stated in one of the following formulas: 

Powdered belladonna-root. . . 4 to 8 centigrammes. 
Sugar 25 centigrammes. 

For one dose. 

Extract of belladonna 5 to 20 centigrammes. 

Sugar 5 grammes. 

For ten doses. 

Administered in potion, belladonna extract may 
be prescribed with one of the following formulas: 

Extract of belladonna 2 to 5 centigrammes. 

Cherry-laurel water i gramme. 

Camphor-water >.... 10 grammes. 

One spoonful every two hours. 

Tincture of belladonna i gramme. 

Simple syrup 20 grammes. 

Lime-flowers wa.ter (A^ua linden) 130 grammes. 

To be given in spoonfuls. 

£xtract of belladonna 5 centigrammes. 

Extract of conium 2 centigrammes. 

Pure tannin 30 centigrammes. 

Infusion of senna 60 grammes. 

Fennel-water 30 grammes. 

Syrup of althaea 25 grammes. 

Give a dessertspoonful every two hours. 

— Bouchut, 
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Finally, syrup of belladonna is readily taken m 
the dose of five to ten grammes either alone or with 
any aromatic infusion, 

Other medicaments may also fa*orably infJuence 
the paroxysms. Opium has been recommended and 
has yielded good results in the hands of several ob- 
servers. Its employment does not, however, seem to 
merirrecommendation, in view of the susceptibility of 
children to this medicament. 

Chloral has been essayed repeatedly. Accord- 
ing to Hubner, it is capable of abridging the parox- 
ysms and rendering them less violent. This medica- 
ment may be prescribed in the forra of a syrup con- 
taining one gramme of chloral, by the tablespoonful, 
to be taken several tinies during the twenty-four 
hours. Chloral, as I have seen it employed method- 
ically by Joffroy at the Hospital for Sick Children, 
appears to reduce aensibly the number of ihe par- 
Oxysms. The graphic summaries of the number 
of paroxysms noted before and after the adminis- 
tration of the medicament show this in a striking 
manner. Unfortunately, chloral at times gives rise to 
an abundant eruption of livid red spots covering a 
large expanse of skin, which necessitates its suppres- 
sion. Moreover, it is frequently ill-tolerated by the 
stomach. 

Bromide of potassium seems to have no action on 
the parosysms; such, at least, is the opinion of Hubner, 
who obtained no results. 



Eroinoform has been employed by Stepp. With 
a dose oE three to slk drops of this medicament, ac- 
cording to his claims, the YOmiting ceases rapidly. 
The paroxysms become more rare and less intense. 
Cure follows in the course of two to four weeks. 

Chloroform was introduced by H. Roger in ihe 
therapy of whooping-cough. This author gave from 
six to forty drops of it in a gummy potion, to be taken 
in twenty-four hours. He began with six drops, and 
added two drops every day. In patients who took the 
chloroform, the paroxysms of cough generally dimin- 
ished a third at the end of eight days. 

Chlorotorm has been further employed in inhala- 
tions. Schilling has treated sixty-two cases of 
whooping-cough by inhalations of chloroform and 
chloroform-water, and claims that he has had no fail- 
ores. 

Phe hydrochlorate of cocaine has been employed 
in diverse manners. Wintraab has administered ic in- 
ternaliy in a potion. Most commonly the medicament 
has been prescribed for external use. Forster, Emmet- 
Halt, Labric, Barbillion, and d'Heilly have met with 
success in its use. 

Labric and Barbillion prescribe that the pharynx, 
tarynK, and tonsils be painted with a solulion of 
hydrochlorate of cocaine, 5-pcr-cent, These applica- 
tions diminish the number of paroxysms and suppress 
tl>e/vomiting. 

Prior recommends paintiTig the larynx with a 15- 
tr-cent. solution of cocaine. 
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Finally, syrup of belladonna is readily taken in 
the dose of five to ten grammes either alone or with 
any aromatic infu8ion. 

Other medicaments may also faVorably iniluence 
the paroxysms. Opium has been recommended and 
has yielded good results in the hands of several ob- 
8ervers. Its employment does not, however, seem to 
merit recommendation, in view of the susceptibility of 
children to this medicament. 

Chloral has been essayed repeatedly. Accord- 
ing to Hubner, it is capable of abridging the parox- 
ysms and rendering them less violent. This medica- 
ment may be prescribed in the form of a syrup con- 
taining one gramme of chloral, by the tablespoonful, 
to be taken several times during the twenty-four 
hours. Chloral, as I have seen it employed method- 
ically by Joffroy at the Hospital for Sick Children, 
appears to reduce sensibly the number of the par- 
oxysms. The graphic summaries of the number 
of paroxy8ms noted before and after the adminis- 
tration of the medicament show this in a striking 
manner. Unfortunately, chloral at times gives rise to 
an abundant eruption of livid red spots covering a 
large expanse of skin, which necessitates its suppres- 
sion. Moreover, it is frequently ill-tolerated by the 
stomach. 

Bromide of potassium seems to have no action on 
the paroxysms; such, at least, is the opinion of Hubner, 
who obtained no results. 
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Emmet-Halt employs cocaine in the form of in- 

halations. He causes the patlent to inhale ten drops 
of a 6-per-cent. solution in ch!oroforni, and claims to 
obtain an immediate arrest of the paroxysins. 

D'Heilly paints the isthmus of the pharynx, and 
immediately after the laryngeal oritice, with a S-per- 
cent. solution. He declares that these applicaiions 
always diminish the intensity of the paroxysms, per- 
haps also their number, and suppress the vomiting, 

Those who fear Ihis form of appHcation may fol- 
!ow the example of Porster andadministertheremedy 
in the form of a cocaine spray. 

The use of analgesin (antipyrin) has been rec- 
ommended by Genser, Jeffrier, Sonnenberg, GriAits, 
etc. This medicament, tested on a vasl scale by 
Legrous and by Dubousquet-Laborderie, at the pres- 
ent time enjoys great favor in the treatment of 
whooping-cough. Dubousquet-Laborderie claims to 
have observed its success in nearly aoo out of a total 
of 300 cases of whooping-cough. 

Those writers who laud the propertics of anal-- 
gesin state that, administered from the d^but of the 
spasmodic period in doses varying from iifty centi- 
grammes to two grammes, this medicament rapidiy 
diminishes the number of ihe parosysms; it may 
even suspend them, at least momentarily, but they 
rccur as soon as the medicament is discontinued. 

I have several times had occasion to employ 
analgesin in the treatment of whooping-cough, The 
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doses were one gramme (six months to a year) ; two 
grammes up to three years; .and three grammes be- 
yond three years. Generally the results proved satisf ac- 
tory. Analgesin diminished the number of paroxysms 
by a third in most cases. It never suppressed them 
completely. In two cases of grave whooping-cough 
with abundant vomiting, it had no effect on the latter. 
My experience, comprising fifteen cases, show& 
that the action of analgesin is real but that it is not 
superior to that of belladonna. Analgesin, however, 
is to be recommended, for it is generally well toler- 
ated and is entirely innocuous. It yields good results, 
but I do not consider it a specific medicament pos- 
sessing all the value attributed to it by certain authors. 




In the preceding chapter we have had in view 
the general treatment of whooping-cough. We have 
reviewed Ihe fornis of medicalion whose purpose is to 
overcome the malady itself and abridge its duration. 
Il remains for us to siudy the treatment of each 
period and of each symptom by itself. 

During the first period the phenomena of catarrh 
alone exist; diagnosis is yet impossible, save under 
certain specially observed conditions. Since the 
children present only the symptoms of bronchitis, 
the sole treatment applicable is Chal of bronchial 
catarrh. The best treatment of any affection of Ihis 
kind in children is the expectorant and emetic; 
and this method should be employed in the first 
period of whooping-cough. The children should be 
subjected to the use of emetics (ipecac) every day 
or every two days. Prescribe at the same time a 
cough f>otion intended to calm the irritation of the 
respiratory organs. This symptomatic treatment is 
the only rational mode, for we have no means of ar- 
resting the evolution of whooping-cough. Even in 
the first period the disease cannot be checked. 

If, for special reasons, it is to be feared that the 
bronchitis is the dibut of this period of whooping- 
cough, we can then begin with advantage the anti- 
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septic treatment by insutHations and inhalations and 
give internally sulphatc of quinine or, preterably, 
analgesin. 

During the first period the child should keep his 
room, as in any bronchitis. 

Diiring the second period the paroxysms domin- 
ate the scene. We must then seek to prevent their 
increase in number, and to reduce their intensity, by 
the ordinary means of general treatment, Among 
these means, the insufflation of aniiseptic powders, the 
application of solutions of cocaine, the administration 
of analgesin, belladonna, and sulphate of quinine, are 
indicated. 

The special treatment of the paroxysm merits 
particular attention. First of all we must endeavor 
to remove the most common causes. For this pur- 
pose the child is to be guarded against the emotions- 
to which his age is so susceptible. He must be for- 
bidden from indnlging in violent play; he must not 
pass suddenly from a heated room into the fresh air, 
etc, etc. The parosysm once begun, the child in- 
stinctively assumes the positions which during the 
crisis facilitate the action of the accessory respiratory 
muscles. He should be assisted and furnished the 
necessary points of support. 

The paroxysm is often prolonged by the difficulty 
which the children experience in expeliing the glair- 
ous matters of espectoration. It is then proper to- 
relieve the mouth and throat of the mucosities with 
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which they are tillecl, by means of thc fiiiger or ( 
brush touched against the pharyiix. 

Wheti the parojcysnis are very severe it is well to 
have the patient inspire a little chloroform or cther. 
With one child, whose paroxysms were extremely 
yiolent, I foiind it very beneficial to administer io 
Ihis tashion several drops of iodide of elhyl. The 
inhalation of ten drops diminished the intensity of the 
parosysms. 

Sometimes a simpie mechanicaJ excitation suitices 
to diminish the violence of the spasm. Kurt claims 
to 'have checked paroxysms of whooping-cough by 
exciting the mucous membrane of the conjunctiva or 
of the nasal fossa with a goose-feather, charged or not 
with a mixture of quinine and sugar or with anal- 
gesin. He attributes to a reflex action of the trigem- 
inal on the pneumogastric this effect of the mechan- 
ical excitation of the ocular and nasal mucous mem- 
branes, producing an arrcst of the spasmodic move- 
ments characterizing the paroxysm. 

The Yomitings which so often accompany the 
paroxyams, and which also occur independently of 
them, should be combated, by reason of the profound 
disturbance of nutrition which they may determine. 
When they are purely mechanical ic is weli to give the 
food immediately after the paroxysras, ihat ic may be 
digested and absorbed ere another paroxysm can fol- 
low. The food should be very nourishing, small in 
Yolume, and should consist of meat broths (fur/fs), 
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€ggs, etc. Thin soups are to be proscribed; liquids 
are to be administered in small quantiiy. In a cer- 
tains number of cases, powdered beef may be em- 
ployed with advantage. Coffee, according to Guyot's 
claim, finds an indication against ihe vomitings. The 
food seems to be better tolerated when the repast is 
followed by drinking a smal! quantity of coRee (a 
dessertspoonful a(ter each mouthful of food). In 
short, the repasts should be numerous, but small in 
quantity. The child should take frequently a few 
grammes of solid food, preferably after the paroxysm. 

When the vomitings are very frequentand super- 
vene after each meal, nutrition languishes, the child 
becomes enfeebled and wastes away. 

Under such circumstances alimentation with the 
aid of the cesophagal tube often becomes a necessity. 
The sound should be employed with prudence, arid 
gently introduced, for its introduclion may provoke a 
paroxysm. In connection with the use of this method, 
we may likewise prescribc nutritive enemata containing 
cggs, powdered beef rendered alkaline, assin\ilable 
peptone, etc. 

With all young infants refusing to take the breast, 
the physician is often obhged to have recourse to ali- 
mentation by Ihe sound, to gavage, or to encmata of 
milk, 

May the patients bc pcrmitted to go oul during 
the second period of whooping-cough, or are ihey to 
keep their rooms? In serious cases of the disease 
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conAnemeni to the room is absolutely essentral. lo 
cases of mean intensity. sorae physicians permil a 
promenade, under favorable conditions. that is, in the 
middle of Ihe day when the temperature is favorablc. 
In my judgment it is belier not to aulhorize this 
change, for expericoce has demonstrated that it favors 
the complications of bronchitis and broncho-pneu- 
monia. In several cases I have assured myself that 
the number of parosysms was thus augmented. In 
mild cases, and when ihe paroKysms have shown a 
manifest and long-conlinued diminution, confinement 
to Ihe room is less necessary; promenades may then 
be permitled on condition that Ihey occur amid good 
conditions and thal they be of short duration. 

During the third period, there is no longer any 
question of ireatment for the yanishing disease. The 
problem then becomes: how to combat the debility 
produced by the disease. 

If the whooping-cough has bcen mild, if the child 
is vtgorous and of sound constitution, a tonic and re- 
paratory regimen is sufficient. In addition, care must 
be taken to prevent chills, which may produce bron- 
chitis or provoke a relapse or reappearancc of the 
paroxysms. 

Before terminating the isolation of the patient 
and permitting the other children to return to the 
family home, it is indispensable to prescribe the neces- 
sary disinfection of the apartments and clothing. 

If whooping-cough has attacked delicate children 
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^redisposed to bronchial catarrli, or lymphatic or 
scrofuloiis children, convalescence should be attcn- 
tively observed. The fortifying agents in all their 
forms (cod-liver oil, iodide of iron, etc.) are then 
indicated. 

Occasionally the third period becomes abnor- 
mally prolonged. The acute period of whooping- 
cough is Anished, but the parosysms persist at rare 
iniervals and will not Anally vanish. At times Ihe 
bronchial catarrh is even observed to persist, and thia 
may render the whole situation dubious and result in 
the possibie tardy supervention (though rarely) of a 
complication of broncho-pneumonia. In these forms 
of persisting whooping-cough, the arsenical prepara- 
lions in ihe form of the granules of Dioscorides (one 
to two a day), of Fowler's solution (dose four to six 
drops daily), of solution of arsenate of soda (a half- 
teaspoonful of a solution of five centigrammes arsen- 
ate of soda in loo to 300 grammcs of water mixed 
with milk), frequently exhibil: a real efficiency. 

Where the persistence of whooping-cough is ab- 
normal, change of residence has been frequently and 
very properly recommended. This empirical measure 
is often successtul, The indications for a change 
of air should, however, be sel forth with precision. 
Change of residence is useless and may even prove 
dangerous during the second period. During the 
third period it is useful provided it occurs in a ra- 
tional manner. Thus, it is well to Ieave the city in 
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summer and take the whooping-cough convalescent 
into a healthy country district sheltered from winds 
and free from humidity. In winter a temperate cli- 
mate is to be recommended. 

Most authors counsel such change of residence, 
and cite cases of rapid cure occurring amid such con- 
ditions. It may accordingly be recommended to the 
parents, who will seldom fail to propose the measure 
themselves. The physician should only take heed of 
the climatic conditions prevailing in the place to which 
the child is to be sent. 

So long as whooping-cough manifests itself by 
paroxysms, however rare, sojourn at the sea-coast 
should be forbidden. It is to be permitted only after 
several weeks have followed the disappearance of the 
malady. 

If a change of domicile is impossible, aĕrotherapy 
may be recommended in the form of baths of com- 
pressed air. This measure often yields good results. 
It is useful in the anaemia which may follow the 
malady, and is, moreover, an excellent treatment for 
the emphysema which commonly accompanies and 
follows whooping-cough. This mode of treatment is 
easy of application with children. 

Treatmeni of the Complications, — The most im- 
portant and serious of the complications (broncho- 
pneumonia, tuberculosis in all its forms) are the 
secondary infections. Thanks to an intelligent 
prophylaxis and a rigorous hygiene, children may be 




im the danger of these to a certain 
estenl. For this purpose isolation is the essential 
condition. Readily carried out in the city, isolation 
is generaJly efficacious, for the whooping-cough of 
the city is much raore rarely complicated with broncho- 
pneumonia and tuberculosis than the disease in the 
hospital. 

In ihe latter, isolaiion is necessaryin the interest 
of the occupants free from whooping-cough, and of 
the whooping-cough sufiferers who may thus more 
readily avoid tuberculosis and the superadded infcc- 
tions. Inasmuch as the isolation and treatment of 
whooping-cough subjects in the same ward does not 
exclude the danger of broncho-pneumonia, the ideal 
condition will be realized when each paticnt is treated 
in a separate room. This ideal is fulfilled with 
difficulty, bui we may at least demand that every 
whooping-cough subject attacked with broncho- 
pneumonia or tuberculosis be Immediately separated 
from the rest. If the principle of isolation be carried 
out, whooping-cough will be rarely complicated with 
broncho-pneumoniaor tuberculosis, and the prognosis 
of the disease in the hospital will cease to be as grave 
as it now is. 

Prophylaxis thus applied may supply the whoop- 
ing-cough subject a shield against microbes coming 
from other diseases. But we must not forget that 
certain pathogenic microbes (the pathogenic strepto- 
coccus of broncho-pneumonia, for example) normally 
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inhabit the mouth. It is therefore well to destroy 
them or diminish their virulence by internal antisep- 
sis, performed by lavage of the mouth with solutions 
of boric acid or naphthol, by nasal irrigations, or, better 
still, by the insufflation of antiseptic powder. 

Once declared, the broncho-pneumonia of whoop- 
ing-cough falls within the sphere of its ordinary treat- 
ment. The most beneticial general treatment con- 
tinues to be the tonic treatment by alcohol in large 
doses. Locally, the congestive symptoms are to be 
combated by dry cupping and mustard plasters. If 
the broncho-pneumonia tends to present a localized 
focus, vesicatories of small dimension, readily renew- 
able, and the conical cautery are indicated. The lat- 
ter will be found particularly useful in chronic broncho- 
pneumonia, which is more frequent in whooping- 
cough than in any other malady. 

In some cases, after apprising the parents of 
the gravity of the situation, we may essay the use 
of cold baths or the cold pack, repeated several 
times daily — applying a cloth moistened with cold 
water. This measure is justitied by the intensity of 
the cutaneous congestion which it determines. It 
constitutes the most powerful revulsive at our com- 
mand, and is at the same time an excellent sedative to 
the nervous system. 

Two complications, unhappily almost always 
fatal, by reason of their immediate gravity demand 
prompt intervention. These are: the convulsions, and 
the glottic spasm. 
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The eclampsia is of extreme gravity, killing one 
whooping-cough sufferer out of every ten. To com- 
bat it we may employ the stupefying agents — inhala- 
tions of chloroform, bromide of potassium in the 
dose of fifty centigrammes to one gramme, chloral 
given in lavements. Warm baths are also to be pre- 
scribed. 

Eclampsia is accompanied with hyperaemia of 
the brain, verified on autopsy, which justifies resort 
to bleeding. It may therefore be combated from the 
outset by leeches applied behind the ears and by w^t 
cups to the neck. lf the case is ominous, a general 
bleeding may be essayed, and would be justified by 
the gravity of thc situation. 

Though I have had no personal experience with 
this mode of treatment, I believe that when eclamp- 
sia supervenes, cold water applied in the form of re- 
peated baths or of the moist pack will yield good 
service. The eclampsia being due to hyperaemia of 
the encephalon, cold water would be an efficacious 
means of inducing a flow of blood to the periphery. 

In spasm of the glottis, the accidents commonly 
follow one anolher with such rapidity that death oc- 
curs before we have time to come to the child's res- 
cue. Whenever, for any reason, this accident is to be 
dreaded, the persons attending the children should 
be apprised of what they are to do in case the acci- 
dent occurs. 

When spasm of the glottis is incomplete it is 
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sometimes terminated by causing the patient to re- 
spire several drops of acetic acid or ammonia-water, 
the attendant meanwhile performing energetic friction 
of the body with vinegar. 

When the spasm is more intense and prolonged, 
it is well to perform artificial respiration by raising 
and Idwering the arms and by exciting the region of 
the diaphragm in every possible way — by faradiza- 
tion if it be available. Mayor's hammer, applied to 
the thorax and abdomen, is an efficacious means, ac- 
cording to the expericnce of Du Castel, of regulating 
the respiratory movements. 

Du Castel and his master Labric absolutely dis- 
courage the employment of the measure recom- 
mended by Rosen of Rosenstein, which consists in 
provoking vomiting by introducing the finger into the 
chiUrs mouth. 

When all means have proved futile, if death be 
imminent, tracheotomy is the supreme resource. 
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are plainly and clearly set forth. Part II is devoted to mental diseases, 
causes and forms of insanity beins: discussed in accordance with an orig- 
inal plan of the author's. Part III deals with the maDag^ement of cases 
of insanity. 

REACTIONS 2.00 

By F. A. FlUckiger, Ph.D., M.D. 

A Selection of Oriranic Chemical Preparations Important to Pharmacy in re- 
gard to their Behavior to Commonly Used Reagents. Translated, revised 
and enlarg^ed by J. B. Na?elvoort,analytical chemist to the Pharm.-Chem. 
Laboratory of Parke, Davis & Co. Authorized English edition. 

TABLES FOR DOCTOR AND DRUGGIST 2.00 

Compiled by Eli H. Long, M.D. 

Comprising^ Tables of Solubilities, Reactions and Incompatibles, Doses and 
Uses of Medicines, Specific Gravity, Poisons and Antidotes, Thermomet- 
ric Kquivalents, and The Metric System. SECOND EDITION— En- 

LARGED AND ReYISED. 

THE PHARMACOLOGY OF THE NEWER MATERIA 
MEDICA— 

Price, postpaid, in cloth 3 . 00 

Price, postpaid, in sheep 3« 50 

THE PRINCIPLES AND PRACTICE OF BANDAGING. . . . 3.00 
By Gwilym G. Davis, M.D., Universities of Pennsylvania 
and G5ttingen. 

The most modern and complete work on bandag^ins^ ever issued. Contains 
172 illustrations, prepared irom sketches especially made for this book by 
the author, printed irom 23 plates on separate pag^s. The book is hand- 
somely printed on superior quality of paper, with wide margin, and taste- 
fully bound in red cloth. 

SEXUALIMPOTENCE IN MALEAND FEMALE(3d Edition). 3.00 

By Wm. A. Hammond, M.D. 

Probably more unhappiness is caused by se.xual impotence than by any other 
disease that affects mankind. Dr. Hammond discusses Causes, Symp- 
toms and Treatment. 

CLINICAL THERAPEUTICS 4.00 

By Dujardin-Beaumetz, M.D. 

Dujardin-Beaumetz is easily chief in the field of original therapeutic research 
and in fertility of therapeutic suggestion. 'Ihis treatise of 40T pages 
comprises his lectures on the Treatment of Nervous Diseases, General 
Diseases, and Fevers. 



PHYSICIANS' PERPECT VISITING LIST $ 1.50 

By G. Archie Stockwell. M.O. 

Phyticiaiit are geaerall^ admitted to be exceediOKlv poor ADanden. There ii 
probably no clan of profeMioual meD who realiie lo little Aaancially f rom 
their labori. One cause of this is ne/rliirence ia keeping an accouat of their 
wmrk. Thit call or TisicinK list has oeen constructed to enable ph^ticlant 
more eatily to keep an accurate record of tbeir seryicet. It it arransed 
for perpstual use, and CTcry phytician should avail himtelf of thlt ready 
and timple method of keepmg his accouats on a bukincM basit. 

PALATABLE PRESCRIBING (Third Edition) 1 .00 

By B. W. Palmer, A.M., M.O. 

Tbii book contains over 600 favorite formulas of the most eminent medical 
authorities, culled from their published writings and private records, and 
embraces a r6»um6 of the most eligible preparations for the administration 
of the more recent additions to the materia medica. 

A NEW TREATMENT 0F CHRONIC METRITIS 50 

By Dr. Georges Apostoli. 

Thit book of xio pages, illustrated with cuts of apparatus, presents the details 
of Apostoli's treatment by intra-uterine Chemical Galvano-Cauterlzations 
of Chronic Metritis and Bndometritis. 

SANITARY SUGGESTIONS (Paper) 35 

By B. W. Palmer, M.D. 

PORMULiE FOR THROAT AND LUNG DISEASES 25 

By E. L. Shurly, M.D. 

Theie are fonnulc which Dr. Shurly employs in hmpital and private practice, 
and which he has published at the solicitation ot his students. 
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UNUSUAL BARGAINI 

Th9 toUowlng thre.e hook» wlll he »old, for a Ihnited tlme, at halftheir 
regular prioe. l^rice» quoted are ntrietly net ea»h with order. 

UNTOWARD EFFECTS OF DRUGS $ i.oo 

By L. Lewin, M.D. 

MICROSCOPICAL DIAGNOSIS 1.50 

By Chas. H. Stowell, M.S. 

SELECT EXTRA-TROPICAL PLANTS 1.50 

By Baron Ferd. von Mueller. 
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